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(54) istmv&m ^mmmy^jv^, ^mmm®, ^zsmmmm 



(57) m*^] 

[Pie] Wtt^ffi«E7 ^ nstuziswz-Wrtt'U >x 
] i±mmm 2 0 0 t , j±s»« 2001c 

iKMl, THfMS^2 6 1-262 fc«8R3*l4 I 
DTfft2 10t, ffilffl£2 0 0±fc?Btf3*Ufc, =P 
¥SS5i^2 7 1 t;lt#IS I DTI12 2 0,2 3 

Oh, ID Tlffi 2 10, ID TWM 2 20, 23 0J 
**vWHIrM»?-2 6 1-262 Ztil&FWmSGr? 
2 7 1 tiS^^ fc#><OgS&®i 281—282, 29 
It, IDT11210, IDTti220, 230, 

8 1 — 2 8 2 , 2 9 1 tJ±fl;ffiS2 0 0 t<0 
IHfc#J«S*ifcS»#?IK2 0 1 t^fl^f^ttlSffl^ 
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mwtmmcosmi 

immm 1 3 m^smxmt , miis.mmm±^m 
m.$tifz, w-ffim^izmmzix&m-?) i Dug 
t, mimmmM-tizmmztifz, ^mm^&fzit^ 
smmmrizmwtzti&M-e) i DTtit , mieh- 

cd I D T««, m^-co i d T«ffi£ ^ft^ixmriBTffirS 

t , m§m— co i DTti, m~ <r> i d Tm«, s^m 

[ ii*h 2 ] mmmnmz , mum— <n idtii 
imMw-mmtQ^izim^-hfz^m-^mmmmb , 

gjss^ tisssw * fz*bc?m-?Mmmm b x% -> x , 
mrnmikmrnte , ( a > tir isfi-o i d t ws t mi 
m~co i d Tts b cmicwzt 4^* , ( □ > miesi 
— i DTm&bmiM—commvmb^mtzm^.-t?, 

§M, ( c ) 19fES&-<oSarafc rnieU-^ I D m 

mmm 1 tetto^ttisHig^ * . 

[|f*if3 3 MlBP«#:f*)K{±, ffiiBJEEWBUifciB 

iDTti, mmmmz, mtmmnzRm^tifzwm 
fflm&±j&mzi\x \^mmm 1 iB«o5¥tt«ffl}S 

[1**114 ] mBRtttSf Ktt, mlB^-o I D T« 
ffi, *~<?5IDT«ii:19iB£E«EKfc<Oiafcld3ejSS 

ft-c ^ 4 & , f)iBiiM«ffi t mismmm. t comzam 

J±mSI£h<^Pal(;:«^j&§:ftTU4£\ Mtam— ^ I D 
TUffi, iSn<oi DT«SfcldEEEWEKt<oiat*4JB 

msixTi^v^if *js i w&vMW&m&.y * tv? . 

[ if 6 3 MIBI^-^ I DTtffi, IP ~ IDTt 
S. SSSl!**tf>l*Jtf>£l*Sr< £ i— -PtfXhtcJBifcSfijfcS 

[ i** jm 7 3 mmm-co idth, m-co idts 
jrfaizmixwmztix ^zmsm 1 iBis?»*iffliS: 

[ I JM 8 3 mim-co I DTSffit (i, fflTI E±fe»£ 
^tiftoTlfrlBmzito IDTSffiOHfflC^Wl 
KS*ifc-o<0 I DT«C*4i**JH7ie*£>»ttg| 

mmm 9 ] mmm- i d Tts t a , Mfa±fst 
mztitz-m i DTn&x'fo&mmMiimcom&m 



w&y 4 )V?„ 

mmmi o 3 mmm%tix\^&m-co i dti 
m, m—co i DTflffij&^orafciEss^s 
#g«ffi£ § ^tcffi^ fcarKB 7 mmnwmmmy 4 jv 

c n im 1 1 3 mm~co 1 d t«s« , ^mmm 
"f-tzmmz ti&m&i 1 iBK^wtti^H^^ < >v? . 
c it*ii 1 2 3 niES»#fflu , arts** fctii* 

fl^R * f iJffl t X mtft § ixT ^4 1 fBtt^WttlS 

£ tzli-*yw u A s f ijffl L T«figS ttT v >4 if* 
if 1 IBKOWttUB^ -7 4)V9. 

[ tmm 1 4 3 mfflBt^mtt^j^i^Jtitmw mib 

[W*3515 3 nflEl3l*#:«M{±, J±«tt^*-TSif 
1 4 iBtfe^5¥'l±^Hfe7 ^ ;W ^ . 

[ mmm i 6 3 miimnMmcommmwmt 40a 
±.x-$>&mmm 1 4iBtt^wttisHfe7 a iv?« 
[if*a 1 7 3 mmizmmzti&^mmm^&xv 
/£tzi±^mimmztt&^%mm^iznLxmmco 
mmz'tfo tzthcosmwmfab , mn^mm^mmz 
mmztifz , mtmm^zmm^ixh^mim^iix/ 
/ 1 Mxffleatm izmmztih^z^im^zttLxy 
< v y^m^j o mmm 1 imcow&mmmy 1 jv? 
bzmz-tz^mmmn. 

mmm 1 s 3 mmtexv/ttz^mzfidmrn ■ 
%m^mb , mtmm^znm^tih^mmm^mv^ 
/*. fci±nriesft£flfl!S:h.*^ & smmvizx LX y 

[00013 

DUftfcttS SSHftHIWrif tffifflS*t* , 3¥tt*B& 

[00023 

ffl S ti S SEn a pW SPtttl-ffctJ J: WJsM^^'^a $ tiX V ^ 
4. Z\co£d%?$ff n coMmmmco&Mt$:B 
ffibLX , IC (integrated circui 

t, mmm%) ^b^mmm^^mivfim?*, rf 

(radio frequency, $mfflWzm Sfc 
ffiffl § ^4 y A IV 9 \,Z i5 tvt tTfftit^ $ tlT ^ 

4„ 

[ 0 0 0 3 3 £T , ^ift^ilfili^^coR Fmcoy A 

?V?b LXli, W'ffi^HiS ( SAW, surface 
acoustic wa v e ) 7 i" ;P^'^ i S< f'Jffl§il 
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&RF&C07 4)V?Xfo~r>X , fiox, WMM, *3<fctf 

[00 04] 017 ( a) - ( b ) £#B3l,& 

^XWffith. =3r*5. 017 (a) {4f£*03¥ttitffl$c 
^ 4 /l^^Hiar* 0 , 0 1 7 ( b ) <it£*<03¥tt^ 

-f co A - A ' BfHHT* £ . 
[00 0 5] ^*cOWtt*H?S7 <)V9\t, 017 
(a) ^StLT^Sidtc, ffiOMKl 00t, ffiB 
£«* 1 0 0±tU»JicS#lfc . ^«1b¥ 16 1-16 2 
t^ggSfLS IDT(inter-digital t 
ransducer) *K 1 1 0 b , KVMU 1 0 0± 

£Jftit;&;hJfc, ^FTffiSS^l 7 l i dt 

mmi2ot, mmmm. 1 o o tizmmztit: , r^m 
mm^i 7 lizmmztiz i DTtii 30 1, idt 
wsi 1 o^^irMs^i 6 \{zmm~?&fz*b<7>mm 

m 1 8 1 b , ID TfS 1 1 0 ^^gMS^ 1 6 2 fc« 
ig-r^3t46cDS^®K 182b, I DTfi 120, 1 
3 o tt¥-WM$m=F l 7 l tzlg&tt&izibmfflmm 1 

9it, K%mmm 140, 1 5 0 t * Mi-tape- t* 

[0006] ^*c7)5¥tt^H^^ * )V90M$L 

t,z^X£*)WL<mfii-Z>« 

[0007] J±mSM 10014, 4 0£Lh<OgB»JfcR« 
*JttS^>'i';H , Jf^A ( L i T a 0 3 ) "CHha 

zti, WLmmzm&ztd-zmmxfoh* tta, mmitm 
mm±, imwrwivs^i , s^^m^x Un 

[0008] ID Ttl 1 1 0 J4, SXXM 100 ±J,Z 

mmztitz (017 ( b > mm) tomes 
r^s^^Mf?MT"«)£§^-rv^ 0 iDTtii 

1 0(?)±MJ<x^-Mft\±mMWMl 8 1 tioT^ftf 
ffljfff 1 6 1 t«SKS*l-CtJ 0 , IDTmSllOiOT 
{-attNit&GKBff 1 8 2l:j;')t ^SrSffi^ 1 
6 2tS8ttS*LTV^. 

[00 0 9] IDTlftl2 0(4, IDTlillOt 

^ (01 7 (b ) #hs) iiMJfcoii^jtt 
^o#jffiSfls-c*jR§nf . id mm i2Qco 

=f-l 7 HzfflffiZtUX&K), IDTlfil2 0»T^ 

[00 10] IDTtinOli, IDTlI12 0t 
a«LfcHMEt#LT*JO, BEtlSl0 0±WM§ 
(01 7 (b ) «hs) «»K£iom»!§£ffiI!c 



^&co&mmmxmm. ^tix^t. id Tts 1300 
±.B^z.^~mwmwmMi 9 lci^twtis 

■¥•17 1 liZf£Wt%tLX $5 9 , I DTflSil 3 OCOTW^ 

[0011] R»f#§*Il 4011 1 0 0±C 

JBJSSfLfc (017 ( b ) #BB) WftpR* 

T A- 5 ££0£K» It-iJSSfit v > 5 . Kit »«fi 1 

4oii, ^fflx^fttcfis* tx < hW'&mmmz aa g 

[0012] RM£§«ffil 5014, 1 0 0±t 

(017 ( b ) mmmzh^w&m 
t/p s i&kco&mm mxm®.znx ^4 . ^aresmffi 1 

5 0(4, ^EPYc7)^tf5JttT<4^ttaffi^^A' 

[0014] arxn, ^sjms^ 1 e 1 , 1 6 2#'A 
^jSS^-Cft 9 , ^¥SrS4S5^ 1 7 1 
^■tov^TifiW-* (^iSSi^l 7 1 
h^XVmm^ 1 6 1,1 6 2 3&*ffi^JJffPTft5«^ 

[0015] A^SfUt-^TffiMSiB^ 161. 162 

*^A^j§tL4i:, e«k^i 0 ouzm^mmmm 
mzti&« mmztLtzwmmmz, siti5mffii4o 
b&M&xm 150b <vm<,zmtj2jt>t>ti& . k 

t fc^frE - H Srf 'Jffl LX 7 4 )V ? V > ^mifofi , ft 

±nmt^fi^^mmT 1 7 1 *^jxo ftztih . 

[0016] ^it-, 018 (a) — (c) Sr#H3 t^r 
, 9 0 0MHz WztfBifflFWrtfcife it 4 , ^*C0W 

jo , 018 ( a ) «4#*co3¥'|±SH*7 >V?<r>ffimk 

bmmmbnmfficomwmx'fc 0 , 01 s ( b > i±ft 
comimmmmxh his ( c > ii^*w^eiRH 

0T*4, 

[00171018 (b) — ( c ) tfeivr , f i(±ft 

0, f 2iiRt<ft/hnxK2 dBT^'o^tfctf 
^rtliflM^T* 0 , f 0(4 f 1 fc f 2 <7>4>'t««afc 

[0018] ^togftt^ffi^^ -f/i/^^iA^yx 

*H£li, TStSSt^ 1 6 1 t^TffiMS^ 1 7 1 hcora 
Oft^-coffilgi: , TftfMffi¥ 1 6 2 b^W-mm&T 1 7 

1 1 ^^m^comm t wit * & . Lt^t, £ 
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[0019] tfz, mMcoww$mwi7 4 )v?com^ 
7>xm&&, ^mmm^Fi e 1 t^w-mrnoTi 1 1 
tcomnimcoimt , Ttisfi 6 2 wwis 

f 171 hcOPal^ft-ttOfiffi^O^Ol 8 0l^f.«f 

(4, fiffl^'7>-x#ttcD^i:tt^<, «i>g&wc*> 
[ 0 0 2 0 ] ^fc , w«fs^t;«^$ix^ 1 d m 
mmwL? <)v?tffo& (tztm, strain -3# 

m ) . fzfz L , i <7) 4 d 7 ^ ttTB 

[00 2 1] 

mWtJMl ] #H?B35 2- 3 0 3 6 0^1 
[#1*3:1(2 ] #WH3 5 2-3036 1 
[^It^iKS ] 11-88101 wkm 

[00 2 2] 

lgf gf 2tJ3Ut, fi/M-1. 7dBfcJ;tH^ 
OdBSrWL, 2. 7 d Bt£>i3 4,^IMII2■ 
^^r.?> (Ell 8 ( b ) #HS) . 4fc, M*^ttl^Hife 

2 ttnvc , ft/jNffl- 8 d e gfcii;i±f+ 9 d e g 
£i¥U 1 7 de glZh&k^mt&Z^-th (Hi 8 
(c) . 

[0023] i<04 3 lz, i*o5lfi»7^l^t 

4Vi(I18 (a) - (c) #H8) . 
[ 0 0 2 4 ] 3rfc , icD4 3 *i$m<?M&mffi&7 A )V 

[00 2 5] *«hhi±, ±iaf£*co<rw ± 3 3riHfi£# 

[0026] 

JE«*« (200 ) fc , |tJlEJ±«*K ( 200) ±fcjg 

^FUffliffptfigKSfLias-coiDTmi 
(210) fc , mmmmmm (200) ±^?fms^ 

1 D TfS (22 0, 230 ) b , Ml BA?— CO I D Tf 
m ( 2 1 0 ) , gl^O I D Tflffi (22 0, 2 3 0 ) £ 

-f^tz^comWMM. (281—282, 2 9 1 ) £ , M 
lEH^ CO I DTtI (210) , mZjCO I DT1I ( 2 

2 0, 230), mffiMM (281—282, 291) 



oi*jo4--£< t ikmd±mmu (200) kcop B i 

{c»JSS*Lfc8«fWtlB (201) fc *«ifc#ttSH 

[0027] m2co^m]i±, mmmmm ( 2 s 1- 

2 8 2, 2 9 1 ) 14, flrjfBSI— O 1 DTtI (210) 

imti^mmm^zmm-ti-fz^com-commmM ( 2 

8 1 — 282) t, mtim~C0 I D TfS ( 220, 2 

3 o ) zmE^m&T&fzimm^^mmQ^zmM 
•i-z>fzzf>comz.coi%mnm (291) ttjfeot, hie 
i^*fr?¥Ji (2oi)ii, ( a ) frie^-o 1 d T-mm 

(210) bfflBM—0> I DTtI (220, 230) 

t <vmiz3t*kt h m-m. , ( b ) Htjiem-^ 1 d mm 
(210) hMiem-ojtM«ffi (29i) toiatffc 
*-rs^fi, ( c ) ifjiBH— fo«Mi:s ( 2 s 1 — 2 s 

2 ) kt^BSS^O I D T9M (2 20, 23 0) 

fc«*-r*»*, a 4 v < d ) Mfem-^iMmffi ( 2 
81-282) tmm^-commnm (291) t^ia 

4 5 tffM § ^ s ff; 1 o^sjc^Wttl^H^ 7 ^ 

?x&&» 

[oo28] m 3 commit, mimntkmm < 2 0 

1 ) i4, miej±«*^ (200) ±t=B5^Kt^jSSti 
T*3 0 , BfflS^— CO I D Tiffi (210) , m~C0 I D 
Ttl (2 20, 23 0), mWtVM (281—28 

2 , 2 9 1 ) {4, mmmmmzjfm^tifzinmi^mm 

(201) «D±fc?eiRS^TC^4»10*^ftBB«S¥tt« 

[0029] $64<n*&m*.. mmmwmm < 2 0 

3,01 0#R5) J4, iwlBH— O I DTtS ( 2 1 

0 ) , m~C0 I D Til (220, 230) bmtiSM 

mm ( 2 o o ) fc^mfcttjftiu$*ro**!&*, taie»M 

mm (281—282, 291) hMKJimSK ( 2 0 
o ) fc comzl&B&LZtiX v ^ i co^WMcoW&m 

mink? <i)v?x'hh» 

[0030] w,5co*wm, mtmmimm. < 2 0 

4 , 01 1 «H> f±, MIB»ig«ffi (283-284, 

2 9 2) htulEffitaK (200) bCO^zmm^tl 

x^h-tfi, mibi^— o 1 DTts (210) , I 

DTtS ( 220, 2 30) b m)IBJ±m*« (200) 

t cor B i(;(4ffM§ t^«i co&?bwco&mmm 
[0031] ^bco^mmi. friBm— co i dti® 

(210) , SI— CD I D Tlfi ( 220, 2 30) , S 
iSS(281-282, 2 9 1 ) cofoco'J?%: < b t — 
o<o±fcJgiS§*ufeaTOWfl«IJI! (206, 012* 
m ) &fiti tzW. 1 ^*^O^tt^MM7 ^ ^^-c* 

[0032] »7W*«BBJi, MfBrn— CO I DTfS 
(210) , ^— CO I D Tlfi ( 220, 2 3 0 ) {4, 
fulBJ±«*« (200 ) ±£fSiH-^3¥ttl!M^± 



(5) 003-332874 ( P 2 0 0 3 - 3 3 2 8 7 4 A ) 



[0033] Wi8 commit, Miam— cr> I DT16 

(210 tit, mt^B,wcn^zi^xwmm-(^ i 

DTtl (220, 230) CDMmz^tl^ihMmZtl 
fC— OCT) I DTtitlil!! 7 0*»l«»ttilt7 

4 )vyx°foh„ 

[0034] %9 cr)Jf.9tm±. lulSIS-CO I DTtl 

(220, 230) m^Mm-^^z^xmi 

II— co I DT1S (210) (TMWi^ix^ixWM^ti 
tzZ^co I DT«ffiT'ftSH7 0*^BU^ffiaffli!g7 

ovjx-foh* 

[0035] %i <d<r>jmm±. mwRM^ixx^hw, 

—CO I D TWM (210) , HlZcO I D TWM ( 2 2 

o , 230) wz<?>is£mBiZtL& -^commnm 

(24 0, 2 5 0) £ $ tff^JI 7 C0^9J«5¥ 14 

[ 0 0 3 6 ] mi 1 <73*^0H«i. tulSH— CO I D Tflffi 
(220, 230)li, WSfMS^^^iX-g-mi 

[ o o 3 7 ] sg i 2 co^mmz. mimnfkmm < 2 0 
1 m 1 <n*&8&<n w&mmw. y < jv 9 -c* & . 

[0038111 SW^fflBll. mrlSI±«*« ( 2 0 

0) «, fyfA&v+v&ttt*— 

[ o o 3 9 ] gs 1 4 co^mmz. mmnfomm < 2 0 

1 ) <32@»Jtm*M£ftiaEWBi (200) co^sKrirb 

[ 0 0 4 0 ] 11 1 5 co*Mef4. Miaif ( 2 0 

1 ) {4, jimtt^wir&mi 4o*^towffi^H^7 

[ 0 0 4 1 ] £ 1 6 C0*fgBJJ4. ftrfBJ±«M ( 2 0 
0 ) ?>2@BlttSmtt£4 0ELLT*4*1 4W*«hb«0 

[0042] Hi 7<0*«BH(±, jlftfcfM^ 

^trjjf^tf^^tflafcft^Fts^NiWfc (100 

2 , 1 0 0 7, a 1 6 $83) fc , fufBT«rS¥;I#: ( 1 
002, 1007, HI 6#HS) fclffiRSfl*:, mrI23M 

fifcf Uffl § fi.* iSftfi-f-fe 4 v/a fcttffii asrit 
f Uffl $ ti s ^ & »m# t» LT^M/i^y^^wa 

H 1 co*^HH«o3¥tt^Bi67 -(M (1 003, 1 0 0 

[0043] isi 8co^mt, mmts£v/&Mtst 
mzftomm ■ sm*a (1001, 1 o o s , h 1 6 



(1003, 1006) t &ffittzmmmmx'$>%> . 

[0044] 

[0045] mmcomm 1 ) (4 hi ( a > - 

^^ftSfciouTKBW-*. =Sr*s, Hi (a) {4*51 
>!Hfc^*S6ttZ>B9ll 1 co^ltHM*:? < ;l^cWMH 
Tftt). HI (b) (A^fftqHfc^SStlfcOJBJBK^W 

tta®*7 < )v?<n>K - a - wmmx-fo h . 

[0046] 3fs^tfcOJ^HR<?53ltt^Hlft7 4 )V9<WU 

>xmm±±&Limmcowmmwty < twev^ > 
xmtbtmLxmiTfo&tf, *<ofgmcomMim& 

[0047] ^HMO^SlO^tt^ffiiS^ ;I^J4, H 

i ( a ) - (b ) J±ma^2 o 

0b, s mWft=F2 6 1-2 6 2«#M$tl§ I DT 
(intei — digital transduce 

r)is2iot, 1 1 tzmm^tti, i 

DTlt2 2 0 b , WMSf 2 7 1 WfMStL^ I 
DTlS2 30t, I DT1S2 1 0 Sr^PgjSS^ 2 6 

1 tgNtf" 5 ^^COfg^ffi 28 1b, ID T^ffi 2 1 
0 * TirMS^ 2 6 2 teg**-* fcft^ffiMBffi 2 8 2 
t, IDTH220, 2 3 O^^ftfMiS^ 2 7 1 1 
^•t-S/tfecOffi itmffi2 9 1 b , ID Tfl;ffi2 1 0 , 

2 2 0, 2 30, fiilt281-282, 2 9 1 fc£E 

m*«2 0 0 fc«IBtliD»R(=JI5jSS^i«tHIH2 
0 1 b , Mlt^«ffi2 4 0, 250fc Srfl|;lfctf£*- K 

[ o o 4 s ] , 200 li^mmsmmm. 

IzWfc L, ID Tfllffi 2 10 (4*^BJcom— CO I D Tt 
ffit^Jfc L , ID T1S 2 2 0, 230 i±^WMC0f$~ 
CO I D TM^ZMIB t , ftMfl:® 2 8 1—282 (4*H 
Bjwm— ^)SSK«flfit*rjtEL, «SIS2 9 1{4*^HJ 

<m-<n&mRmt=ttjGL, mm^mm2o 
commkmmizttm i , mmmm 240, 2 5 0 {4* 
ftm(omMt%m£tfj6i-&. ttz, ¥«ss^2 6i 
-262 a^mmcD^ffiw^ iznm l , wnsf 
2 7 1 \t*mif&Fr&mm¥*ztt&t& . 

[0049] *HttC0JEJ.«CO^tt^ffl^7 -f 7P^i4, I 
DTtS2 10, 220, 230, gfMttffi2 8 1—2 
8 2, 29 1b S.mmm 200t 0[S^M^«fc:^j£S 
^f^m3IK2 0 1 

[00 50] J±mmm. 2 0 0(4, 4 0 J2Lh(?5^»jtiJIS 
[0 0 5 1 ] I^«#:ffM2 0 1 (4, 1 om&com®) 

btimm^i-^mmx-m^ti, ki«2oo 
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±fcfl5#Rfcjafts*ufc (Hi (b) #aa> mmm2 
o o kemmx'fo h . i^m^a-ii 2 o i coffijj ( = h > 
( = a) x-mmitLtzmmmm 

(=h/A) (4, fc4-?-0. 5%T&&, SSm#cffJi2 

0 1(4, XA'7^iS^iJMLTW§|ituS s 

[00 52] I DTH2 1 0(4, l?§fl;#3¥M2 0 1 CO 
±£BlRZivfc (HI (b) #b§) flHft&R£fcott& 

1 ^T/P 5 -^#^#K?f ^ h . ID Tflffi 

2 1 o<n±K/*xrf-tiwmmgmm2 a 1 cji-jtt 

2 6 1 CtSMS tlT BO, ID Tli 2 1 0 <7) 

Tay^^-«B5iH41SBWS2 8 2(:i- 5 T^8rM3S? 1 

[00 5 3] IDTfi2 2 0li IDTti2 10J: 
ML«^Ufc "9 , S»f^HR2 0 1 coft.\<zB 
W&tutz (Hi ( b ) $gg) ffiW^K* totSISS 
^c**LT^S„ ^ti^SS^, ffitpttf/Jv&^TA' 
5^^M!iMT'«)£S^T^i> 0 IDTS12 2 0 
<9±»^*v*H»4HiS8IWK2 9 1 lz 4~?T?FP8rM 
3^2 7 ltSSRSflXfcO , IDT«ffi2 2 0«TgP 

[0 0 54] IDTlffi2 3 0J4, IDTtf22 0J: 
ML«^LTfc *) , Hft»l2 0 1 (?)±lz& 

tf&tix: (Hi ( b ) #hs) mmmtz ^mmm^m 

ft##l/tm&. itL^o«»g(i, ffiipttf/hSS^TA' 
5 S&cri&mmil&'Cffi f&ZtLX V ^ . ID Ttfi 2 3 0 
^>±SP> ^ s'-gP#(4»M«ffi 2 9 1 £4 o T^FPfirM 
#F2 7HcSSSl!§ilTtS l 5, IDT"Bffi2 3 0«T§fl 

[00 5 5] WMMM2 81—282, 291 (4, fftt 
i*flffi2 o l n±W»&ZtiJzM5mBM& J §-jL&liib 
coWMX°fo&, 

[0056] mmmm2 a o a, mmimm2 o 1 <r> 
±t»jss*ifc (Hi (b) stiMtoti 

2 4 0(4, ^X^fr(Cfel£LT<£^tt^ffii!££A 

[0057] mmwm2 5 0 (4, ps*isj«2 0 1 <o 

±te««tS*Lfc (Hi (b) #H§) «trBtf£i^itffi 

2 5 0(4, ^epY^[fi](CfeMLT< ^^tt^fflifee 
A' «tiia5-ii-f(=sa«-«. 4 ■3fftH-3*vtvv&. 
[00 58] THfMS^26 1-262(4, fztUIM 

[00 59] Wfl®«f2 7 1 (4, tz t yf- 



[ 0 0 6 0 ] oi'(c, *HJfec?D^ffi,c0^14^ffiiS7 4 )V 
[006 1 ] OTT14, TSlMS^-2 6 1. 262^'A 

$>->X^ffimm z F2 6 1,26 2#ffl:fcS|frPC£>S#£ 

iznixh, mmx'fo&) . 

[0062] ATJm^.fi-f-^TtfMST 1 2 6 1, 26 2 
ft* k , &MMWL2 0 0 ±d3¥tt«^]I) 

®§ix^„ mmztLtzwmmmz, Mitismffi2 4o 
k Rit 2 5 0^ cormzm t^^tih. art- f 

t-te^re- H Srf m LX7i)V?v yrmfbti. ft 

t>m%im&^mm^ 21 

[0063] ir-C, H2 ( a ) — ( c ) Sr#BBt^' 

9 0 0MHz»«3ffiiW«rtt:titt&, ^nm<7)& 

mcow^mmmy < >p?cd^ yxnmz^xmm-t 

4. Srts, H2 (a) (4*?g0Ht^l.^M^«Jlo 
HT^O, H2 (b) J±*«*t3&»*»4iat<^Bl« 

imtmmx-fo*), 12(c) iz^miizfrfr&mmco 
mm 1 (mvtmmm? < ;^«iteffl^'5 

[0064] H2 (b) — (c) (CfcV^T, ±Mtfc# 
*tfDWffi^ffi&7 ^ BR, f 1 (4ft/hnx 

2 d BTtf-?tz£Azt3i?hi&Mmmmkx*fc <o , f 

flWiWBrc* 0, foi4fikf2 co^mmmTh 

[0065] ^mmmmcommm.m^.y ■< /v^comm 
A^yxuffli, nfSf l^fsf 2tfcv^t, ft 

/WB-l. 7 dBfc4tA'ft^:ffi+ 0 . 8dBSrWL, 

2. 5 dBffySSMSLtP^LKt^ (H2 (b)#H3) . 
4 0 flrflsW fcli , ft: k (f*ll«fi«Wtt« 7 
^;^^^g^'5>-x#'|4co^i!j1i(4, ^*03¥ttlSH 
<$L? 4 )V9 cdMM;<7 yx-Wt^WM ( H 1 8 ( b ) 

[0066] ttz, ^mmcDBm<7)?mmmwiy ov? 
coglw^ yxwmz, ffi&mm f isfsf2t^ 

T, ft/M- 5 d e gfe ±^ft^l+ 9 d e g It U, 
1 4 d e gcosaWHLs&sfirUSrv* (H2 ( c ) . 

4 ofl*s^(c(4, fzt u$^mnmm<7mmmw.7 

m.7 i )V9<7y&M^ yzmVbr^MWi ( H 1 8 ( c ) 

#H?J 4 0 3 d e gt>/h$V\ 

[ 0 0 6 7 ] ^o4 a (c, ^at«3KBW»ttS1if»7 

Dv-pcn^yxmmt, ±j&LtzffiMc?mmmw.7 

4 >V?cr)^?yxW l &. (HI 8 ( a ) ~ ( c ) #H3) t 
tiMLX&1frX'fo&. 
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[0068] ^mmmm^w&mm&y < ^?comm 
mt (ia 2 (a) #hs) (i, ±.mL?zM*cDWV£mm$i 

y -f;i/?wi5y^ttt (01 8 (a) #18) hJtKL 

[0070] Ifc-f , ^Bfl#(i;, «ffifflSra1t^W* 

[007 1] =t 0 A#cWtM^S b , *mmi±, 03 
fix i ^4 J: o iz , mmemt&Mmfay izts 

^ximwm&i 8 1 tsittii 9 1 

icpi, Cp2*%tt4fcftfc, fw^yxiUft 
^■ftL-CV^^-^dPSrV^fc^Lfc. *r*i. EI 3 
(4, *»!Bt:*»*»*Safc«»JBlw, It§lCp 1 , 
c P 2 <0»it<SSLfe5Wt*ffi»7 -f /l^<5 r )TH0T' 

[00 7 2] ^LT, *$tffl%ii, ItMCpl =C 
P 2 = 0 . 1 p F TS»4^tOl ">*C , ^W*C P 

&3Hftfl*FSr^Sjtl'— y3>^i\ 04 (a) — 
(b) fc^$tiT^SJ:d&S'S jlP- ^g>-^S^# 
**J, 04 (a) (±*»BBfc3&»j&»S|||tWJBmi 
StSiCpl, C P 2c^££*R5£L*:3¥te^H 

0 (I4llCp 1=C P 2 = 0. lpFti)!.!^) 
0 , EI4 ( b ) li*|ffiHt3&»*»4S6tfc<OJMB 1 

"s^^mc pi, c P 2 ffms^w^.Litw&Mm&.y 

(I4IiCpl=Cp2 = 0. lpFt*4«^)? 

[0073]It§lCpl, Cp20)f^£fl0£L;fc 

04 (a) fc^S*iTV^*J:at, 
ffijg^ ^^^Ojll^tWSvs^yx^tt^toPif* (0 
18(b) #{fg) OSftTa#*3a<Hfc*-5TV^4. i 
fc, SF££MC pi, C p 2 cD$fc£*<RJ£Lfc3HMS 

4(b) IZ^ZtlX^&kolZ, tsS#<99£tt^ffi&:7 4 

zi'^^ffliiaRkfiiw^^yxwttfc^wffi (018 

[00 74] iot, ^tf05¥tt^ffl^7^;^tc*3V> 

±jM) : fffl±, m&bxmmx°$>&t3§rz.e>ti&. 

[0075] ifc, IDTtfll0i:IDTlil2 

o , i3ot i8u mmmm 1 9 1 



k<oiaoMfa5IHfcffii'^«W^»*c pi, c p 2 

( 0 3 #ss ) # , y xm&fcwm t. lx mmx 
[0076] oart, *^#f4, zcDko^mimm 
mmmit^-^coxn^ ^b^mtx^fz . 

[0 07 7] -?- LT , *S|BJ#{4, I4§lCp 1=C 
P 2#*0. 1, 0. 2, 0. 3, 0. 4 pFT"£> 

frv\ 05 (a) — (b) fcj^Sfro^J: d^r^Si 
P-S' a Srts, 0 5 (a) J4*SW!fc:*» 

fr&mmcomm ico, S4§ic P 1 =c P 2 tistiA 
5 >-x#tto*^fifc =fc i/M'bm b comi%cDimmxfo 
<o, 05 (b) itt^wiz frfr&mmcv&m \<n, we 
P 1 =c P 2 bim^yy^mtcom^mmx/ 
m>m b <nm\mmmmxfo & . 
[0078] w£.mM.c P 1 =c P 2 bmm^y y*.m 
ftom^Minvm/hmbcommt, 05 (a) 
tix^&£d(z, stwicp 1 =cp2#mxr&£. 

4. S4§icp 1 =c P 2bim^yy^mt 
cowckmt5£v : M'hmbcDMm&, 05 (t>> iz^zti 

fztf-oxm±tm&mm Lm'Nmzm^-th h <vx*h § . 

[0079] lot, S^S^it^S t LfcA<-3 T 
^ttlSffl^^ )V9<ryX.=yyym i m^^h b v^d± 

[0080] O^'tC, ^Hjfig-Ji, I4§1C p 1 , C 
p 2 <W£EUT3W£^H»7 -f/P^W^^W 

cofflizmmtmrnzBim-tiis* =t t »«oti±*v^ 

[0 08 1 ] ^iT", *5I^#{4, 019^$tLTV^ 
tmffiE 1 , E2hSSSh COISK^VJK F ^'JfM 
S*Lfc«^-fc^Jtt&WiE 1 k«ffiE 2 fc«0|BJt?6t^ 
S^^itr, 019(4, 
*ia|(:^jti^llI(7)II 1 to, «*E l , E2tll 

[0082] -f-^r>b*> , m&E 1 k«ffiE 2 bnffllzB 
f&ZK&mm±, ( 1 ) aBHFtJ:&«c*Cf lfcfflR 
SW^^IC s fclfKFfciSSMc f 2 kWiUOS 
Jlfc, (2) JWHFti&SEMCf 3fc, (3)^MSP 
#Afc±4|iIC a fc O^-JiScW* 

[0083] 

[SI ] 

(Cf 1-i+Cs-i + Cf 2' 1 ) -i+Cf3+Ca 
Xi&m-h c\btfX%h« «r*S, 1IE1, E 2 0±fc 
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[0 0 84] ^mW%l±, 02OfciS§*rCV>4 

«£ a t;«ffiE i , e 2 x& s t nmtzwm f swbjss 

:fc5:^*&te*sW-4«SE 1 tlgE 2 t^Stltt 
h%&£MM£, og'coiatf^:. =Sri3, H2 0{i:, 

s t nmizmm f ^^%MM.<7)mm 

[0085] t%fo-h , VME 1 kSffiE 2 t COffllZffi 

tiizti&^mi, < 1 ) aHsstctssMcsfc, 
( 2 ) &$m#A t,z£&mmcat co&jm*. 

[00 86] 

[SSt2 ] Cs+Ca 

[00 87] L^ot, 

[00 88] 

HR3] 

(Cfl-i+Cs-i+Cf2- 1 )- 1 +Cf3<Cs 

iD, tfiEl, E2fcfflRSk<oiBIfc?HllF3WJSS 

nfc*^fc*itts«iE 1 tmffiE 2 fc^iatjgjssti 
s^a^, tiEi, E2fcatKst<?3iBfcsnRF*qB 

[0089] ift, Jij^W^^aC pi, C p 2 £ 
I DTM*«gW*i:£E«eKi: 

[0090] ^ £>6,c, mmfmmcommmtf'hz 

k, J^J^MCp l=Cp2li*§<ftl£E3*i.* 
( (ftl ) #SH> . att^Hft^/l^w^xx 

-g>f^«#«JK^fiJffl^-g. <! k t =fc D , A 7 yxitftt^K 

iwiifc^s*. **s, «jkf^jij¥{±, !±mmu 
& ? a j\s?nm&mft%:& «t a tan* , mmcom%m 

[009 1] *^HH#(4, ±MLfc3IfftW&#t«£3Sll 
WfcKfl+J-Sfcftfc:, H6 ( a ) — ( b ) t,Z^$tlX^ 
S J: 3=5r I DTfS2 10', SMH2 8 1 ' k£E« 

SS200' fc£>n&sm#?fK2 0 1 - mmztitz 

( fc*f t , 3»ttilK 2 0 1' oBSU¥# 0 A t* s 
£ttmttg*M2 0 1 ' ^n^w 

««t*»fc. 126 (a) te^HHt^&SISS 

057Bm 1 co^mco^-mmx'h *> , me <t>) i4«w 

S. ifc, H7liafr^KBt3&»*»4Safc^)JISBl^SNS 



[0092]K l/C»Wfcft K^^SM"* £ k t§i 

[ 0 0 9 3 ] &33, mm^stmt, *mmmmiz&^ 
[0094] (mmcomM2) izt&biz, ms— 9£# 

[0095] j)v?\±, m 

MS^-2 6 1 — 2 6 2 tffMSixS I DT1S2 1 0 
t , ^TfISf2 7 1 tdgggSftS I DTH2 2 0 
k , ^ffISf2 7 1 KSfttSfl.*. I DTH2 3 0 
k , I DTtS2 1 0 £^gjMS^ 2 6 1 fc«SSW-«ft: 

«><osf mbs 2 8ik, id Tts 2 1 0 i^mm^ 

2 6 2 tSSW-ft fc»«SBBE«S 282k ID T9& 
2 2 0, 2 30 ^^¥SlS^2 7 1 fcSSW&fctfxZ) 
®M«S2 9 1k, ID T1S2 1 0, 22 0, 23 
0, mWMM28 1 — 282, 29 1 kJ±€*K200 
k^lBtH»ttfc:»JftSfutiW*WtK2 0 2k, KM 
&Wm 2 4 0, 2 50k KI05ltt«IB 

[ 0 0 9 6 ] £36 , M«#SIK2 0 2 

[0097] *^Kfc(?5JBIB<?5gWt^H»7 ^ ;W^(4, ± 

mLtzmmmmi^mmsL? j iv? mi (a) 

- (b) #JB) tafiLfeflWE**L-C^4. 
[0098] 3tfiL, *i®fic7)ff^(7)5¥ffi^H^7 ;p 
^{4, l39^S^rv^J;dC Jtkitf IDTS1 

2 1 O^mWHRSP^k", IDTlf2 1 0, 2 2 0, 
230, mWMM2Q 1— 282, 2 9 1 OTtii&V - * 

k L"CV^4. 

[0099] f^#«ffil2 0 2J4, H0T1 O^JKO^J 

ifciW^^^rt-ftfifl^lfCflWtSfi., ffllt2 0 0 
±tBB^Rfc?Kl«S*i.fc (H9#ffS) afjg-cftS. im 
foBm2 0 2{4, X^°.y^^flJfflLTffMStlTV^ 

4. 

[0100] *HSfiojgJB«ogptt^Bift7 ^ ± 

Ltzm&mm 1 ^>#tt«« 7 -f k iii«£»fN 

[0101] *HJfico^ffi«g¥tt«ffl^7 ^ ;l-^i4, ± 
^k^HSfiO^ 1 03f' ffi^H^ 7 4 k |5l«, 1^* 
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[0102] (mmmM3 ) i4t#>£ , HI 0 ( a ) 

— (b) atmLtti'b. *mmmmtowi\tmm%iy 

4JV?<omfflz*i\i*xWlWt&. Srfc. 010 (a) is 

mmxh 9 , Hio ( b > iz*ma,zfrfrz>mM<?>ffim 

3^)#ttil»7 ^/^OA-A' BfffiHTibft. 
[0103] 2(sHMO^£7)5¥tt^H^^ * ;t^(4 , 0 
10 ( a) - (b ) fcjSSflTTV^iatC, i±ms«2 
OOt , ¥«SS^2 6 l~2 6 2fcSH*3*Ui I DT 
«ffi2 1 0 b , ^W^T^ 7 1 tcSfgHSft* I DT 
fflS2 2 0 i: , ?FF*ffl*Ff 2 7 1 (CSSRSfU. I DT 
tS230t, IDTtli2 10JffISf2 6 1fc 

itsi-r sib, id TtS2 ioj 

Wa5rF2 6 2 l3SI^*;fc»ca!8gW«2 8 2 , 

1 DTtffi2 2 0, 230 5WIISf2 7 1 £&R 
■*-4-fctf>tf>SfWK2 9 1fc. IDT1S2 10, 2 2 

0,230 b smmw.2 o o b cDmzmf&ztifzmnfo 

Wm2 03b, RIt^«ffi2 4 0, 2 5 o b zmztiM 

[0104]^, Stttttff H2 0 3&£%H|!0mtt 

14. ±$L£3?M<^m^PM3^ffii£7>f/t^ (01 
(a) - (b) f:3HfiUfcaWt*WtTV^. 

[ o i o 5 ] fcrtfu *nnfi^.«»i4affl^7 * 

?J4, 010 (b ) fcr^S^LTV^ie t, fcfcitfl 
DTtl2 1 O^A/B^lP IDTli2 10, 

2 20, 2 3 0<oT(=tt&^^fcW^jS3*i.-r. id 

T1S2 1 0, 2 2 0, 2 3 OCOTtefo&ffiMzcOfrJB 
[0106] iSm?fJi2 0 3(4, (3iiT 1 0H£tf)3©H) 

±t»jss*ifc (010 (b > mn) mxtc$>&. mm 
{mm 203(4, xj*vfm&mmL"cim,ztix^ 

4. 

[0107] ^mtmmnem'mmtjk? -ov^m, ± 

[0108] #§y&o^ffico3$tt^ME:7 /t^(4 . I 
DTII2 10, 220, 2 3 0*4f^)Tfc:<b4Sf*fc: 
I§m#:f»M 2 0 4 tf&f&Z tlX^&ZbTID T«ffi 2 
1 0, 220, 2 30 izX ^M^HfiiSM^tlXtS 

9 , iMLtzmmmm 1 c93PttM&7 jwtn 
[0109] (mmmm.4 ) «t»»c, 011 ( a > 

-(b) £#bbl%#£>, *HS6c7)^c7)pfft||H^7 
^^ffj£to^TtK B >Tf 4» *is, 01 1 ( a ) {4 

ffimx-fo*), 0i i (b> tt*«*tc*»*»*satco?Eflii 



4^wtt^B^7 4)V90)a-a' mmmx-fo&. 
[oiio] ^mmmmcmvtmmmy dv?\$, 0 

11(b) {z^fcZ^hi. o^z, J±ll«200i:, 
Wmtirf-'tv KWS2 6 3~2 6 4fcjgfS3*U. I D 
TtS2 lOt, W»Sf^' >y Hm&2 7 2 tcffiR 
£;fl4 IDTSi2 2 0 fc , JFPtrSW^'W HSffi2 
72^§WlDTti230t, IDTtS2 1 
0 ^TM^^y F«ffi2 6 3 CSSHM"* 
tS283t, I DTSH2 1 0 Sr^FSfMS^^-y Kit 
12 6 4 izffl&t 4 tztbcvmrnVM 2 8 4 b, idtI 
1220, 2 3 0 £ ; n° 7F112 7 2 £Jg 

grr 4 fz#><nmmm 2 9 2 b , mmrnm 283-28 
4 , 2 9 2 1 j±m*K 2 0 0 1 tiizmmfc 
mm2 0 4 fc , ^ft»«fi2 4 0 , 2 5 0 fc 

[ 0 1 1 1 ] sfirfc, JfMfl;ffi2 8 3 — 2 84i±*«HH« 

m-oi$simffit*f je l , mwmm 292 i±*fMB<a» 
nc/>gs£««fc*re t , tmm$w 204 (4*^^^^ 
n{mmiznm-t&, tfz, ffisfA-. y KtS2 6 

3-264 t±*«BH«T1lfflSi? fcWJS L , WSiMS 

4. 

[0112] ^mmmmco?mmm%i7 ov<?\±, ± 
a t fzmmmm 1 o^-mk^ 7^;^ (ii ( a > 

-(b) #H3) tlflLtK^tU^L 

[0113] tztzL, ^m&<F>ffimcnmvmm%L7 4 >v 

91,$., 011 (a) - (b) t,Z^$tlX^Z>£ol,Z, I 
DTH2 1 0, 2 2 0, 2 3 0%bCDTt l Z$>$>ffiftt l Z 
i±m^ivt , ^itS2 8 3~ 284, 2 9 2«TC 
*>^SI5^l;0^^§tLfc^#:^ffi2 0 4 

[0114] if«#^SJK2 0 454, (iff 1 0^«O^) 

±tzmg&ttfz (010 (b) #M) mx-toz. tm 

famm2 0 4(i, X^°'y^^SrflJfflLT)FM§iXTV^ 

4. 

[0115] 2 8 3(4, i^tt#:fiM 2 0 4co_t 

[0116] mmmM2 84«4, t#^mffi2 s 3 tisi 

«, 2 0 4 «±fc»jft$*Ut«»Jgtt* to 

[0117] i#M«®2 9 2(4, t#Sc«S2 8 3 fcH 
«, fl!S*!SJ«2 0 4 «±fc»lSS*lJtlSWJgtt£ to 
9 , ^Efll>^^ ^ /J^ SETA'S. ^t^tllltli 

[0118] WM^^^-y H'«ffi2 6 3 — 2 6 4(4, 
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[oi 19] ^mBawfw yw&2 7 2i±. ^mm 

SBT^yK«SS2 6 3 — 2 6 4 4:H*, «7>f^S4fc 

11 7 x ^ yHieoi 19 aj LWMX'fc h . 
[0120] 2|c||St^S8<03¥14^ffi«ft7 * /l^li , ± 

[0121] *njto^<?D5¥tt^ffife7 uvnt, m 

mW&2 8 3 — 284, 292, ff!S?A- 7 Kfl/g 
2 6 3-264, ^^FffiSSSf * -y F«© 272^ if CO 
Tfc* SWfrWJWttMM 2 0 4 jWBjRS*i* i t T« 
Sgmffi2 8 3 — 284, 292, sFffiSHSHV^y 
2 6 3-2 64, 5FFfl®SHP^'yHWS2 7 2ti« 

[0122] (mmmm.5 ) jit^, 012 ( a > 

-(b) fcaHBL**^. *HSfi^J^»^3¥ffi^ffllS[7 
^^^cOffifiJc^^T^-r-S, SriS, 012 (a) Ji 

HUT-?) *) , 012 ( b ) (i^Jft^fcj^^SIOtWJBm 
[0123] *HJfio^co5¥ffi*ffl^7 * /t^ti , El 

12 ( a) - (b ) fc^s*iTv^«iafc. j±«s«2 

OOt, T®rMS^2 6 l~2 6 2fcJS«S*U. I DT 

m&2 lot, ^ s mm&=?2 1 1 tzatetztn 1 dt 

*ffi2 2 0 fc , ^T»Sf2 7 1 tSNKSfUi I DT 
t!230i:, IDTti2 10^fiIS ; f2 6 1(; 
iiWtti>fz^>comMVM 28U, ID TVM 210J 
^SiMS^-2 6 2 te«»tS;fc»<98RR«K2 8 2k, 
I DT112 2 0, 230 S^TOrSMHP 2 7 1 £%R 
•f-^fc^Ot#Mfl:S2 9 1 b , IDTtl2 10, 2 2 
0, 2 3 0, mmWM2 8 1— 28 2, 2 9 1 tJEfl^ 

S20 o tcormzmm^.izm^titzmmim^2 o 5 

i: , I DTH2 10, 220, 230, W%n9M2 8 

i—282, 291 <o±fcH?PttfcjpjKs*utiaarai« 

#«$|2 0 6k, 5tlf3S«ffi2 4 0, 2 50fc*«ifc 
[ 0 1 2 4 ] =5r*j . «Sfi*#^IK2 0 6 l£fc3KJ|w« 

[0125] 4ggttoHgn?)9M££ll»:7 rt^li , ± 
3* Lfc3Sttf)JBIR 1 W3¥14|R®$< 7 (Hi ( a ) 

-(b) #bs) fcJHKLfcWjRtWLT^*. 

[0126]^;L, *HM^®£7)3¥tt^H^7 
^{±, Hi 2 (b) t/ZTjk^tlX^hXoliZ, IDTtl 
210, 220, 230, mMWM2 8 1—282, 2 
9 1 <^)±fcii0!mfc»jfiS^fc«fflSW««|ll2 0 6 £ 
«*.fc«l££3r*-*jS£*J«i: I/O**. 

[0127] Mfo»m2 o 5ii, im 1 OfSJgcOUSS 
iciitciisitt (Hi 2 (b) #B3) awca 



[0128] sapm#;f¥M2 o 6(i, mi 1 ogjgo 

^ibIi«^**t-!>a^S«-C-ffiB)cStt, I DTtS 
210, 220, 230, fggM/fi2 8 1 — 282. 2 
9 1 ^±fc:iB^£JIMt3*Ufc (HI 2 ( b ) #H3) ff 
. ftti5^tt»llS2 0 614, X^-y ^?£Srf!lffl 

[0129] *maJgfBe>att3£iSife7 * /l^ii, ± 

[0130] ^JfeOff^O^tt^Hlft^ 41V9\$, I 
D T1S2 10, 220, 230, 2 8 1—2 

8 2, 291 <o±ta hWft^WMMmxmm2 o 6 

[0131] (H5fiO^SI6 ) fci tftfc. H 1 3 
^XWM~t&> Hi 3 Ji*56Wfc3&»*»*SOt<0 

[0132] *HHfiomi0^ttaffl^7 -f 71^4, H 

1 3\>z^tcz\^x oiz, j±msR2oot, yppm 
ms^ 2 6 5fc«ssKs*i« i DTii2 at, 

Sf27 3 fcSSHSfli I DTSI2 21 t, ¥ftfS« 
^ 2 74tffiicS ; tlS I DTtt2 3 1 t , IDTti 
2 1 1 £^F«S«Hf 2 6 5tSf«W*fc«><0«SlKfli 
2 8 5 fc , I DTtI 2 2 1 &*HffllSFF2 7 3 tftM 

fztfroim mvm 2 9 3t, id Tma 231 zw-w 

MS^ 2 7 4 fcSSStt 6 tz#><nmWiW& 2 9 4b, ID 
T^ffi2 1 1, 221, 231, mMVM2 8 5,29 

3-294 bs.mxm 2 o o tcomizmBVuzBf&zti 
t:mmmm2 oib, ziM%*mm2 40, 250^ 

[ 0 1 3 3 ] I DTH2 1 1 \±-#%PR<7)s$—<D 

I DTWMlzMJfcL, IDT1S221, 2 3 1!4*I 
mcOWi—CD I DTm«fc*tJ6U «it«S2 8 5i4*f& 
H^SSrwtSSKSftfcr^fjCL. mwmM2 9 3-2 9 4 

^273-274 te^wncD^mmm^tznm l , w 

[0134] *SUfiC0JEJ.«O^'[t^ffl^7 4 71^ l±, ± 

jcLfciat<wKii 1 cowmmfcy < tv* ( h 1 ( a > 

- (b) #03) bMMLfzffif&ttLX^Z,* 

^(4, W8fMS^2 6 5t«SHE§ixS I DTtf2 1 
1 i: , W-ffim.fisT 2 7 3lzmWiZtlh I DTII2 2 1 
k, 3 FHMWF-2 7 4fcSgK3*i.«IDTM2 3 1 

b , i dtis2 1 1 *^mm^-2 6 5 
tz^commwm. 2 8 5 1 , id t«i 2 2 1 zw-mmm 

1-213 l/ZmmthfzibCO^MVM 293 b, ID T« 



(a 1) 103-332874 (P2003-332874A) 



2 9 4 fc£«£fc«Wc£^r?-*jS£#Sfc LTV^ 0 
[0 13 6] I DT1S2 1 1J4, M«#^M2 0 1 CO 

wstcm is id Tmffi 2 1 1 o±gpy s'x^' 
~m / M±mmmm2 s 5 t4 ^ttsms^ 2 6 5 1« 

iE$nT^ 0 , I DTS12 1 1 <7)TW<X'*-&MZ 

[0 13 7] IDTfi2 2 1li, IDT1S2 1 It 
StltfcMJtLtfc "9 , l^«#:ffM2 0 1 ff)±tzj& 

ti e><7)wmm± , assays v ^r/t- 5 ^^js^ejrt 

l^tltUS. I DT1S2 2 1 0±^WS-gp^- 
afStlStLTfe <0 , I DTf!2 2 1 <DTW<Z.;<— 
#148M£«* 2 9 3 tiot 273 fcrftRS 

[0 13 8] IDTti2 3 1li IDTfi2 2U 
WiHLfefl!lS**LT*i 0 , Hft»l2 0 1 *>_tfcjg 

ffij^SftT^S. I DTfft2 3 1 £0±SPA;*.A— gfcfr 
t,±m&^flX& 0 . I DTtS2 3 1 <9~F!!A;*A— « 
#f4ffi$i««62 9 4 CiotfMffif 2 7 4 £&R3 

[0 13 9] mWiWM2 8 5 , 2 9 3—2 9 4i4, ifl! 
#:»M2 0 1 <D±\,zm&ZKfz%mimM$: i 3-Z-%>tz&> 

[0 14 0] T8rM3SB^2 7 3 — 2 74tt, fzbUm 
[0141] WiffflS^ 2 6 5(4, tz b yf- 
[0142] *HljfiO^<7)5¥tt^ffl^7 4 )V9\± , ± 
[0143] *HJtcO?f^c?D5¥tt^Hfe7 -f )V?<WU 

v 7M mi , ±:m Ltzmmcomm 1 opttaflffift? -f ^ 

[0144] (mM<7>&M7 ) {4 t«>t; , El 1 4 £#fE 

[0145] *HSf «^co?¥tt^H&7 /t^t4 , El 

iS?2 6 1— 2 6 2tt#M§;ft£ IDTI12 1 0 b , 
¥*r&SffF2 7 5-2 7 6tS8ttS*L& I DTtS2 2 
2t, 7 5 — 2 7 6KSSR3*U. I DTI 

fig 2 3 2 t , ID T«fi52 1 0 ^TixMS^ 2 6 1 £SJ 



S^-T-g. £#><0Si^WI 2 8 1 b , ID TflS 2 1 0 SrT 

mmm^ 262 tc}»r-i> 2 8 2 1 , 1 

D Tfffi 2 2 2, 23 2 2rT«MS?- 27 5 liZWSttt 
tz&><F>WffiMM.295b, IDT1S22 2, 2 3 2 £■ 

fiissf 276 ttsaiM-«fc«>o«siiwai 2 9 6 1 , 

I DTSi2 10, 222, 232, WMMM2Q 1 — 
282, 2 9 5 — 2 9 6tE«S«2 0 Otcoratffl?^ 

0 , 2 5 0 b ZffitfzM^- M«#ttili7 ^ 

[0146]^, IDTmt52 2 2, 2 3 2(i*0J3 
£7)11— (7) I DT«|gt*fiSU SM«ffi2 9 5 — 296 
i4*^HJO^-tfOS)gg«|6fcMJ[B-r-S„ TftiMS 
f2 7 5-27 6l±*«*<OTtffl»?-t=«JW5. 

[0147] *mm<v&iB.em&$tMky ovm, ± 

a Lfcgat<9?B» 1 OWttftBiS 7 -f )V9 ( El 1 ( a ) 
- (b) #Hg) t»LtieiLTi^„ 

[0148] tztzL, *mm<nBm<Dmmmmy 4 )v 

^{4, TilSf 2 7 5-2 7 6CSS§ixS I DTf 
S222h, 2 7 5-276 tCffiM§iX-l» I 

DTli2 32t, IDTH2 22, 2 3 2jffl 
2 7 5 tgggg-T-l, ^i60^tM«ffi 2 9 5 t , IDT 
1S222, 2 3 2 ^^mm^ 2 7 6 tefifiWft fc*> 
OSM«ffi2 9 6 t t«ifc*jS*#^-4jSt»«f: t 

[0 14 9] IDTlS2 2 2li, IDTtS2 10t 
St{«LJt«j££*b-Ci3 9, iW*HtllB2 0 1^)±fc:jg 

mRStLTV^. I DT112 2 2^±gP^'X^-gp-^ 
i4t#M«ffi 2 9 5^4 otf«ffif2 7 5 WSMStL 
9 , ID Tfffi 2 2 2 ^TW^^^-aSiMiSaBt 
®2 96tJ;^tfiiSf2 7 6fc«8RS*lTV^ft. 

[0 15 0] IDTfi2 3 2lt IDTtl2 2 2i: 
a«Lfe»lS**LT*i"5. lilMl2 0 1(0±tf 

ffi$L£tlT\ l ->&» I DTtffi2 3 2^±gpys'xvs-g|5^- 

immmm 295^4 oTfsisif2 7 5 izmmzti 

Tt3 0 , IDTSI2 3 2 OTSP^ ^'x^ 'i-aniMiSBIW 
®2 9 6C4-5TT«fMffi^ 2 7 6fcS*6$*lTV^. 
[0151] KM*ffi2 9 5-2 9 6(4, ^«*3fJE2 

0 1 n±£m&zti&w5mBMtti&tzto0Km-c 

[0 15 2]¥«lffif2 7 5-27 6(i, fcfcilfflj 

[0153] ^mmcommcowammmy <uv9\±, ± 
j£ L?zMffi<mm 1 ffi^H^ 7 IV? b mw&m 

Srff 5 . 



(t2) 103-332874 (P2003-332874A) 



[oi 54] ^mmcommcowamm&y * ru?wu 
yxsttij , ±m Lfznmmm i crmmmw.? 4 >v 

[0155] (mmmms) itt^z, mi5^mm 
h , *mM<mmcowmm%iy 4 )V9<r>mmz 
^xmn-th* mi su^miz^^mm^ 
mm 8 cr> w\tmm%z y 4 iv? ^mmx-foz, „ 
[oi56] ^mmmm^rmmmm. y 4iv^\t, m 

1 5£^£;frO^J:dfc, BEtSS2 0 0fc, « 
4^2 6 1 — 2 6 2\,zm^tti> I DT1S2 1 0 t , 
^F«rSST2 7 7 izmm$tl& I DTH2 23t, ¥ 
«rMS^2 7 8^jt^$tl§ IDTtl233i, ID 
T162 1 0 &fHSf2 6 1 t«^S^*<7)®^ 
tS28U, I DTlfi2 1 OSrTHrMiifB^ 6 2C 

t$M-f-^ tdsbcom mnm 2 s 2 1 , id ni 2 2 3 £ 

¥«lMS^2 7 7 £^^£fctf><98S£«ffi2 97t, 

1 DTmffi2 3 3^TgfMS^2 7 8(C«i|-rSJt46tf0 
iSMfiPH2 9 8i:, IDTti2 1 0, 2 2 3, 2 3 
3, Jt^«ffi28 1— 282 , 297 — 298hJ±HS 
S200 hi0r a 1^ffi^tffM§^lf**??M2 0 1 
£ , K%mnM2 4 0, 2 5 0 t ZffitfzM^- VMCO 

^mmfcy 4 >i-?Thi„ 

[0157]^, IDT1S2 2 3, 2 3 3 (4*:fg0J§ 
<7)W,—<7) I D Tfl:ffitMJtE t , mMVM 2 9 7 — 298 

^ 2 7 7-2 7 8(±^HJ^^gfS^ t^rjK-rS . 

[0158] ^mmmmnmvtmmi&y 4)V?\$., ± 

^L^JfcoffM* l «5¥tt^HiS^ ■* /t^ (Hi ( a ) 
— (b)#f!I) tMLJtS^SLTi^. 

[oi 59] fzfzt, *m&Bm.cvmiMmm.y 4 jv 
?iz, ^-mmmT 2 7 wzwmstih 1 DTti2 2 3 

£ , ¥SrSS^ 2 7 8fc«S*3;fl4 I DTlffi2 3 3 
t, ID TtS 2 2 3 Sr^grMS^ 2 7 7 fc8SW-£fc 

sb^mwmm 2 9 7 1 , id t«i 233 ^tstms^ 

2 7 8 te«8IW-*jfctfx9SHSW*2 9 8 fc *«i3t«iS 

[0 16 0] IDTli2 2 3(i, IDTti2 1 0t 
MKLfclftS** LTfc 0 , fiWfollJS! 2 0 1 cD_h(=J62 

flffiScSftTV^ I DTtf2 2 3<7)±gp;\'.x;\*-gfrfr 
(4ffig!mffi2 9 7 CJ;^f«iSf2 7 7 t*8KS*l 
Ti3 0 , ID TVM 2 2 3 ^ ^-SiHiSSI S 

[0 16 1] IDTlS2 3 3lt IDTlf22 3t 

»«iLfc«tft*^rUT*j d . tmtimm2 o 1 z>_ttcjB 
mmmm 2 9 s t 4 t ^sass? 2 7 s t ssk $ ti 



Ti3 0 , ID Tfi 2 3 3 COT^^^-aWHiSttS 
[0162] 9 7-2 9 814, Pm#«JR2 

[0 1 6 3] T»>§^277-278(4, fcfcilfflj 

[0164] -^mmmm^mim.w&y 4 >v?\z, ± 

[0165] ^mmmm^?mmmmy 4 
yxmmt , ±MLtzmmmm 1 owmmmy 4 jv 

[0166] (mmmm9 ) (4 tftfc, *HBH<^nis 

Off^, 9 Oilftg« !>Bl6J±J:Lt# 

its. 

[0167] *H5fioff^oilftSH(4, jli^tf afc 

#xmm\B\B&i 0 0 1 , 5Eatfi'3fcft<o«(sigj»i 
oo8t, iSfitWffl^& iifi mmztt l x y 4 )V? 

[ 0 1 6 8 ] fcfc, 10 0 1 ilX^ftHISg 1 

0 0 8**t^g»±*«BH^)Sfi • SflW5tWJtEL, 

iifl±ifg^ 1002, SfltifMt! 1007 u^mmw- 
mm^mmzM^L, n\tmmmy ^^1003, 1 

. Mfftifitl 1002, ^fiiiKgl 1007, *5iy 

^'l4^ffliS7^7l-^l 00 3, 1 0 0 6£#tf#|£{4, 

[0169] jH^tHlfS 1 0 0 1 {4, jHftmiifg 1 0 0 

2 , W&mMftiy 4 JV9 1003, -y^- 1 0 0 4 £ 
^■uryfti 0 0 5^SHftft^£SSfI-f-£?^0 

[0170] glllUi^ 1 0 0 8{4, T>"r^- 1 0 0 54 

7^;W1 006, SfitSHS 1 0 0 7 Sr^- LT ATJ-f 

[0171] iSlimig^l 0 0 2i4, iifl^lJfflS^lS 

[0172] SgfUil 1 0 0 7 (4, WtfcflfflSil* 

[0173] rnvtmrnwiy 4)v? i o o 3(4, mmttz 
mmcomm i cmmmw.y ^u^tmut tzmm*^ 
-thmmy 4 >v9Th & . Wtt^H^^ ^^1003 

{4, TfirSo^HilBtl 1 0 0 2 b^mm.<r)X4 



(?1 3))03-332874 (P2003-332874A) 



1 004t S^^fflSffc JlPPFflSS 

[0174] 3¥'I4^H^7 -(^1 00 614, M?*L^ 

mmcomm 1 o^ism^? * 

(4, TffiM^ftJtlBtl 1 0 0 7 fc^MOX^ •z^- 
l 0 0 4 fc SiSBBW-ftfe^MOTSM^ti ilWil 

[0175] ol'H, *HSfi^,«oafI^MOKi^t 

[0 17 6] Si^a^Co^T tlSlLZkT&S 

[0177] iMfgmss i o o ui, aHi-t^ssym-^ 

Sr3imitfl§ff 1 0 0 2 IzM LT RJl-f h . 

[0178] ismmns i o o 2(4, iumma 1 0 0 1 

[0179] gftt^HiS^ ^;^ioo3(t i£m«MI 
ss^DA^LT^^y^'L, w^/^y 

S^4 OifcJrt"*. 
[0 180] X^f-yf 1 0 0411 5¥'I±^B*7 A'* 

[0181] SW£^ffl»[7 ^W1 00 3{4WifiUfc£ 
SfteW^BR 1 ^Wffi^HS 7 4 )V? t WM L * L 

t& o , y^m'\iim{%.~tz> zbammtz: 

->x , *mfi«Bffiwaii^M(4 1 «ttt^iift»^^ii 

[0 182] ^^>6A, 4 )V9 1 0 0 6 t 

mm l tzmmcmm 1 ^5¥'I±^h^7 av*>t mva vtz 

[0183] JilL^feWtte, *5IMC7)^ i~9 to 

[0184] ^ , ^mmcom—cr, i d Tms(4, ±34 

[0185] *%ty<?)m~<F> I D TmSii, ±j£ 

Lfc*2Slttf>JBttfc:fc V vT«4 , -Mi ^<4-fflT* -3 tz 
**, ifLtRSfe^, Z»2LLT*oTi4v^ 

[0186] £k £lf , |g— CO I DTtffiSrZl, IP" 
(7)1 DT«fii£=ffl (4£t4, H— <7)I DTflffi£ = 
ffi, ^IDTti^I) k-«Ur, 

[0187] ifc, -^mmm-^ 1 d tb«(4, ±as 



u , a 1 , Au , a 1 -Cu^&kX*ffM£ix£®# 
T^KSr fc-oWB&fcSOfcWr LT v vt 4> 4 v v 

[0188] , ^m<7)m~(7) 1 d Tisj, ±m 

u, A 1 , Au, A 1 -Cu-&£%:b*X'WmZtifzMM 

[oi89] t*>.?>,<i,, i#i6««afc*coiwB^Rifc 

=s v fjVWM * J&fc L T wc t> 4 v * L , t»|A'I*f 
oSESfcEBStufeJWSW^T'/kmiSJKR LT v ^T t> 
4v^ £>*>^>A, ^fc^SIBBIfc^Tsi^ X&kOfi 
»ft Wf iJffl§ l ^T £> 4 1 ■> o 
[ 0 1 9 0 ] *%0JOpmi*m4, ±ML^* 

fcfcitr, wmm ( s i o) ^k&fijfflLT«js$n 

TV^Ti4v\ 

?fM(i, fcfcitr. BSlbSfl ( s i o) ^k^fUffltT 
ffij3)c§ixT^Tt4W 

[0192] fc^A, §§m«Mk1&3it*fc?tfli: 

fiJfflLT«jS$tLTV^<Tt>4v^ Jtki-Jf, Mm 
Ifffi2 0 5 (012 ( b ) #B3) #MI£fj|£f[JfflLT 

ffifiJc^ixTfc 0 , wsmmmm 20 & < a 1 2 ( b > 

[0193] tti, MlbT^S-^A ( A 1 N) ^Klt, 
IB(ZnO) ^k'<7)4 5 tJE«ttt*^-4»IIS«ffl 
L, E«*^^i:bi5l«*4'9t/jN§^^Jti5l** 
*»«#WtK t JPJ« LT i 4 ^ . 

[0 194] ttz, *«BH»£EWHB±, ±^L^*H 

mcomm^z &^xiz, ?>?n-mv^j±$:mmLxw 
mztix^tz* ztiizm^, *mmmwi 

J4, /SkiJf, -^^SUf7A (LiNbOg) , - 

^7«^'j^a (KNbo 3 ) zt'immLxffifczti 

[0195] *^HBo5*tt^HJft7 * ;l^ti, ± 
^Lit*||ifi<7)^SSfc*3^T{4, I'ltfco^ 

itunsfe-f, fcfcitr, ^f^ioftsis (06 
( a ) - ( b ) «hs) ( 1 ) BTmizmmztifz? 
y-m*?, ( 2 ) m?mizmMZixfz7"r * xmxh^ 

Tt4vn 

[0196] ifc, *^o^FSxM*##;(4, ±3*Lfc 



(t4) 103-332874 (P2003-332874A) 



[0 19 7] 

[an ( a ) *9kwizfrfr&mmcDBm i cosmos 

( b ) JsffiUztrtr&mkwe!* l o^ffiaffl^^ * ;P 

[02 ] ( a ) ^msmzfrfr&mmcoBM i ^wttitH 

he 

< c ) ^mzfrfr&mmmm i ogitt^Hsa^ -r ^ 

EST**. 

[04 ] ( a ) *»jjtA^^lffi« 1 CO, 

icpi, c P 2 com^UM Lfzw&mm ; $i7 a >v? 
nmmk t wm> < ? y^m. t emm>mmm ( 

iCpl=C P 2=0. lpFtfti«^)t*4. 
( b ) *$&HJifcj^43tifc<9?B»l I4§1C P 

mt&w<7 y^mtenmmcoimm csmmmc P 

1=C P 2 = 0. lpFm*^) Tft*. 
[05] ( a ) *56RBt**3&»«ltSfc<^JII 1 « - 
1Cp1=Cp2 hli^7 ^WttOTfcWtttSit/* 

( b ) *«HHteA»^4SSIt05?B» 1 0, ^WiC P 1 

[06 ] ( a > xmuzfrfr&zmcrmiBk i osasso 

( b ) *5MHfcj6****SQt<?D3Klit l ^fiS« A - A ' 
[07 ] *^BJt^^^M^®l^ftgt|oHJPi: 
[08 ] *»iHfc3^*^<^KIB2<0»ttMft7 ■* 



[09 ] *f^fc3^ftll«<0«JII2<03PffifEifiiS[7 -r 

[0io] ( a ) i&mzipfrh mmmm 3 osnsfc 

( b ) *&mtz#fr& mmmm 3 <m^mm&y 4 >v 

?<7)A-A- wrmmx'$>&, 

[0ii] ( a > *«qHt*»3&»4 mmcomm 4 opmkc 

^CDA-A' MIT 

[012] ( a ) *nTOte3&»*»* mmcomm 5 ^fta 

( b ) *mifciritp&mik(vm>50mm i mk7 4 jv 
?coa-a' wmmt$>&« 

[013] *iBj5(^^^H«ffM6^SttIiS7 

[014] *»Wt^«S8*«JBII7<0»tt»iif«7 

4)V9<m-mmx'hh, 

[015] *%BS^^^Htfio^SI8^WttaH^7 

4)v?<m-mwrz'foh« 

[016] *^<7)^M^^ffi9c7)iifi^SO«jS0-C' 
[017] ( a ) ^*05¥tt^HiS7 4 )V9<7ymmX' 

[018] ( a ) ^*0^tt^Hi!g7 * lV?<DMW&kb 

( b ) f£*«3¥14f<W^ ^/^OJl^IthiStl^y 
**Jtt fc coM^O^0T* 4 . 

( c ) ffi$k<?mmmw.7 jAsfnmtakbwi&^y 
[019] #s&Htea»!&*&3tiiw>JBHi 1 «ffiE 1 , 

*<?)§& H JI0T'#>S. 

[020] ^mwizfrfr&mmcoBM 10, wme 1 , 

200 frnmu 
2 0 1 

210,220,230 I DTtS 

240, 250 K%mnm 

2 6 1—2 62 ¥-m%Mi=F- 

2 7 1 -^wmm- 

281—282, 291 tiftim® 



5) J03-332874 (P2003-332874A) 




(tL 6) )0 3 



-332874 ( P 2 0 0 3- 3 3 2 8 74 A) 



[02] [07] 




(?1 7) )03-332874 (P2003-332874A) 





[HI 2] 



(?1 8) )0 3- 



332874 (P200 3 
[HI 3] 



332874A) 




200 




(?1 9) )03-332874 (P2003-332874A) 



[HI 6] 



100b 

x 1004 

T V 



1003 1 ° 02 



1001 



ST 



1006 



1007 



^1008 




(SO) 103-332874 (P2003-332874A) 
[018] 




PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2003-332874 
(43)Date of publication of application : 21.11.2003 



(51)lnt.CI. H03H 9/145 

H03H 9/64 



(21 )Application number : 2003- (71 Applicant : MATSUSHITA ELECTRIC 

056654 IND CO LTD 

(22)Date of filing : 04.03.2003 (72)lnventor : NAKAMURA HIROYUKI 

ONISHI KEIJI 
INOUE TAKASHI 

(30)Priority 

Priority number : 2002060343 Priority date : 06.03.2002 Priority country : JP 



(54) SURFACE ACOUSTIC WAVE FILTER, BALANCED CIRCUIT, AND 
COMMUNICATION APPARATUS 



(57)Abstract: 

PROBLEM TO BE SOLVED: To dissolve a problem that sufficient balanced 
characteristics cannot be obtained for a surface acoustic wave filter. 
SOLUTION: The surface acoustic wave filter includes: a piezoelectric substrate 
200; IDT electrodes 210 which are formed on the piezoelectric substrate 200, 
and are connected to balanced terminals 261-262; IDT electrodes 220, 230 
which are formed on the piezoelectric substrate 200, and are connected to an 
unbalanced terminal 271; connection electrodes 281-282, 291 of connecting the 
IDT electrodes 210, the IDT electrodes 220, 230 to the balance type terminals 
261-262 or the unbalanced terminal 271; and a dielectric thin film 201 formed 
between the piezoelectric substrate 200 and the IDT electrodes, 210, the IDT 
electrodes 220, 230, and the connection electrodes 281-282, and 291. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A piezo-electric predetermined substrate and the first IDT electrode 
which was formed on said piezo-electric substrate and which is connected to a 
balanced type terminal, The second IDT electrode connected to the balanced 
type terminal or unbalance mold terminal formed on said piezo-electric substrate, 
The connection electrode for connecting said first IDT electrode and the second 
IDT electrode to said balanced type terminal or said unbalance mold terminal, 
respectively, The surface acoustic wave filter equipped with the dielectric thin film 
formed between at least 1 of said first IDT electrode, the second IDT electrode, 
and connection electrodes, and said piezo-electric substrate. 
[Claim 2] The first connection electrode for said connection electrode to connect 
said first IDT electrode to said balanced type terminal, It is with the second 
connection electrode for connecting said second IDT electrode to said balanced 



type terminal or said unbalance mold terminal. Said dielectric thin film (a) 
between the capacity and the IDT electrode of the (b) above first which are 
generated between said first IDT electrode and said second IDT electrode, and 
said second connection electrode Between the capacity and the connection 
electrode of the (c) above first which are generated, and said second IDT 
electrode The surface acoustic wave filter according to claim 1 currently formed 
so that at least one of the capacity to generate and the capacity generated 
between the connection electrode of the (d) above first and said second 
connection electrode may be controlled more. 

[Claim 3] It is the surface acoustic wave filter according to claim 1 currently 
formed on the dielectric thin film with which said first IDT electrode, the second 
IDT electrode, and a connection electrode were formed in said field configuration 
by forming said dielectric thin film on said piezo-electric substrate at the field 
configuration. 

[Claim 4] Said dielectric thin film is a surface acoustic wave filter according to 
claim 1 which is not formed between said connection electrodes and said piezo- 
electric substrates although formed between said first IDT electrode, the second 
IDT electrode, and said piezo-electric substrate. 

[Claim 5] Said dielectric thin film is a surface acoustic wave filter according to 

claim 1 which is not formed between said first IDT electrode, the second IDT 

electrode, and said piezo-electric substrate although formed between said 

connection electrodes and said piezo-electric substrates. 

[Claim 6] The surface acoustic wave filter [ equipped with the covering dielectric 

thin film formed on / of said first IDT electrode, the second IDT electrode, and the 

connection electrodes / at least one ] according to claim 1. 

[Claim 7] Said first IDT electrode and the second IDT electrode are a surface 

acoustic wave filter according to claim 1 arranged along the main propagation 

direction of the surface acoustic wave which should spread said piezo-electric 

substrate top. 

[Claim 8] The surface acoustic wave filter according to claim 7 said whose first 



IDT electrode is two IDT electrodes arranged along said main propagation 
direction at the both sides of said second IDT electrode, respectively. 
[Claim 9] The surface acoustic wave filter according to claim 7 said whose 
second IDT electrode is two IDT electrodes arranged along said main 
propagation direction at the both sides of said first IDT electrode, respectively. 
[Claim 10] The surface acoustic wave filter according to claim 7 with which the 
first [ said ] IDT electrode arranged and the second IDT electrode were further 
equipped with two reflector electrodes arranged in the meantime. 
[Claim 11] Said second IDT electrode is a surface acoustic wave filter according 
to claim 1 connected to an unbalance mold terminal. 

[Claim 12] Said dielectric thin film is a surface acoustic wave filter according to 
claim 1 constituted using silicon nitride or oxidation silicon. 
[Claim 13] Said piezo-electric substrate is a surface acoustic wave filter 
according to claim 1 constituted using lithium tantalate or lithium niobate. 
[Claim 14] The effective specific inductive capacity of said dielectric thin film is a 
surface acoustic wave filter [ smaller than the effective specific inductive capacity 
of said piezo-electric substrate ] according to claim 1. 

[Claim 15] Said dielectric thin film is a surface acoustic wave filter according to 
claim 14 which has piezoelectric. 

[Claim 16] The effective specific inductive capacity of said piezo-electric 
substrate is a surface acoustic wave filter according to claim 14 which is 40 or 
more. 

[Claim 17] The balanced type circuit equipped with the surface acoustic wave 
filter according to claim 1 which filters to the input signal which should be used 
for the sending signal which was connected to the balanced type semi-conductor 
and said balanced type semi-conductor for performing predetermined processing 
to the input signal which should be used for the sending signal which should be 
used for transmission, and/or reception, and which should be used for said 
transmission, and/or said reception. 

[Claim 18] The communication device equipped with a transmission / receiving 



means to perform transmission and/or reception, and the surface acoustic wave 
filter according to claim 1 which filters to the input signal which should be used 
for the sending signal which should be used for said transmission, and/or said 
reception. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the surface acoustic wave filter 
used for the RF circuit for example, in a radio device etc., a balanced type circuit, 
and a communication device. 
[0002] 

[Description of the Prior Art] In recent years, high-performance-izing and the 
miniaturization of components which are used are demanded with development 
of mobile communications. Furthermore, equilibration of semi-conductor 
components, such as IC (integrated circuit, integrated circuit), progresses for the 
purpose of good-izing of the property for a noise of such components, and 
equilibration is demanded also in the filter used for RF (radio frequency, radio 



frequency) stage. 

[0003] Now, as a filter of RF stages, such as mobile communication equipment, 
the surface acoustic wave (SAW, surface acoustic wave) filter is used widely. 
Especially the surface acoustic wave filter of a longitudinal-mode mold is a filter 
of RF stage which has the balanced type terminal which the above equilibration 
can realize easily, and the low loss and the high attenuation and good balance 
property are expected. 

[0004] Here, the configuration of such a conventional surface acoustic wave filter 
is explained, referring to drawing 17 (a) - (b). In addition, drawing 17 (a) is the top 
view of the conventional surface acoustic wave filter, and drawing 17 (b) is the A- 
A' sectional view of the conventional surface acoustic wave filter. 
[0005] As the conventional surface acoustic wave filter is shown in drawing 17 (a) 
The piezo-electric substrate 100 and the IDT (inter-digital transducer) electrode 
1 10 which was formed on the piezo-electric substrate 100 and which is 
connected to the balanced type terminals 161-162, The IDT electrode 120 which 
was formed on the piezo-electric substrate 100 and which is connected to the 
unbalance mold terminal 171, The IDT electrode 130 which was formed on the 
piezo-electric substrate 100 and which is connected to the unbalance mold 
terminal 171, The connection electrode 181 for connecting the IDT electrode 110 
to the balanced type terminal 161, It is the surface acoustic wave filter of the 
longitudinal-mode mold equipped with the connection electrode 182 for 
connecting the IDT electrode 110 to the balanced type terminal 162, the 
connection electrode 191 for connecting the IDT electrode 120,130 to the 
unbalance mold terminal 171, and the reflector electrode 140,150. 
[0006] Below, it explains in more detail about the configuration of the 
conventional surface acoustic wave filter. 

[0007] The piezo-electric substrate 100 is a substrate which consisted of lithium 
tantalates (LiTa03) which have 40 or more effective specific inductive capacity, 
and was formed in the plate configuration. In addition, effective specific inductive 
capacity is defined as one (epsilonl 1 Txepsilon 33T) half using specific- 



inductive-capacity tensor epsilonl 1T and epsilon33T. 
[0008] The IDT electrode 110 has two or more electrode fingers with the 
ctenidium (refer to drawing 17 (b)) configuration formed on the piezo-electric 
substrate 100. These electrode fingers consist of metal thin films of an aluminum 
containing alloy with small resistance. The up bus bar part of the IDT electrode 
1 10 is connected to the balanced type terminal 161 by the connection electrode 
181, and the lower bus bar part of the IDT electrode 110 is connected to the 
balanced type terminal 162 by the connection electrode 182. 
[0009] The IDT electrode 120 has the configuration which was similar with the 
IDT electrode 110, and has two or more electrode fingers with the ctenidium 
(refer to drawing 17 (b)) configuration formed on the piezo-electric substrate 100. 
These electrode fingers consist of metal thin films of an aluminum containing 
alloy with small resistance. The up bus bar part of the IDT electrode 120 is 
connected to the unbalance mold terminal 171 by the connection electrode 191, 
and the lower bus bar part of the IDT electrode 120 is grounded. 
[0010] The IDT electrode 130 has the configuration which was similar with the 
IDT electrode 120, and has two or more electrode fingers with the ctenidium 
(refer to drawing 17 (b)) configuration formed on the piezo-electric substrate 100. 
These electrode fingers consist of metal thin films of an aluminum containing 
alloy with small resistance. The up bus bar part of the IDT electrode 130 is 
connected to the unbalance mold terminal 171 by the connection electrode 191, 
and the lower bus bar part of the IDT electrode 130 is grounded. 
[001 1] The reflector electrode 140 has two or more electrode fingers with the 
ctenidium (refer to drawing 17 (b)) configuration formed on the piezo-electric 
substrate 100. These electrode fingers consist of metal thin films of an aluminum 
containing alloy with small resistance. The reflector electrode 140 is designed so 
that the surface acoustic wave spread in the direction of an arrow head X may be 
reflected without making it reveal to the A side. 

[0012] The reflector electrode 150 has two or more electrode fingers with the 
ctenidium (refer to drawing 17 (b)) configuration formed on the piezo-electric 



substrate 100. These electrode fingers consist of metal thin films of an aluminum 
containing alloy with small resistance. The reflector electrode 150 is designed so 
that the surface acoustic wave spread in the direction of an arrow head Y may be 
reflected without making it reveal to A' side. 

[0013] Below, actuation of the conventional surface acoustic wave filter 
mentioned above is explained. 

[0014] Below, the case where the balanced type terminal 161,162 is an input 
terminal, and the unbalance mold terminal 171 is an output terminal is explained 
(the same is said of the case where the unbalance mold terminal 171 is an input 
terminal, and the balanced type terminal 161,162 is an output terminal). 
[0015] If an input electrical signal is inputted from the balanced type terminal 
161,162, a surface acoustic wave will be excited on the piezo-electric substrate 
100. The excited surface acoustic wave is shut up between the reflector 
electrode 140 and the reflector electrode 150. In the surface acoustic wave filter 
of a longitudinal-mode mold, it does in this way, filtering is performed using the 
produced resonance mode, and an output electrical signal is taken out from the 
unbalance mold terminal 171. 

[0016] Here, the balance property of the conventional surface acoustic wave filter 
in the passband of a 900MHz band is explained, referring to drawing 18 (a) - (c). 
In addition, drawing 18 (a) is the explanatory view of the relation between the 
frequency of the conventional surface acoustic wave filter, and a passage 
property, drawing 18 (b) is the explanatory view of the relation between the 
frequency of the conventional surface acoustic wave filter, and an amplitude 
balance property, and drawing 18 (c) is the explanatory view of the relation 
between the frequency of the conventional surface acoustic wave filter, and a 
phase balance property. 

[0017] Drawing 18 (b) In - (c), f1 is a low-pass side frequency in the point which 
fell by 2dB from the minimum loss, f2 is a high region side frequency in the point 
which similarly fell by 2dB from the minimum loss, and fO is the center frequency 
off1 andf2. 



[0018] The amplitude balance property of the conventional surface acoustic wave 
filter is the gap with the amplitude of the signal between the balanced type 
terminal 161 and the unbalance mold terminal 171, and the amplitude of the 
signal between the balanced type terminal 162 and the unbalance mold terminal 
171. Therefore, when this gap becomes zero, there is no degradation of an 
amplitude balance property and it is the most ideal. 
[0019] Moreover, the phase balance property of the conventional surface 
acoustic wave filter is the gap from 180 degrees of the difference of the phase of 
the signal between the balanced type terminal 161 and the unbalance mold 
terminal 171 and the phase of the signal between the balanced type terminal 162 
and the unbalance mold terminal 171. Therefore, when this gap becomes zero, 
there is no degradation of a phase balance property and it is the most ideal. 
[0020] In addition, there is a surface acoustic wave filter equipped with the 
dielectric thin film formed between the IDT electrodes and the piezo-electric 
substrates which are connected to an unbalance mold terminal (for example, one 
to patent reference 3 reference). However, such a surface acoustic wave filter is 
not equipped with the IDT electrode connected to a balanced type terminal, but 
the dielectric thin film is used for adjustment of a frequency, or protection of the 
piezo-electric substrate of fusibility. 
[0021] 

[Patent reference 1] JP,52-30360,A [the patent reference 2] JP,52-30361,A [the 
patent reference 3] J P,1 1-88 101, A [0022] 

[Problem(s) to be Solved by the Invention] However, in passband f1 <=f<=f2, the 
amplitude balance property of the conventional surface acoustic wave filter has 
the minimum value of -1 .7dB, and the maximum of +1 .OdB, and has the range of 
fluctuation which also amounts to 2.7dB (refer to drawing 18 (b)). Moreover, in 
passband f1 <=f<=f2, the phase balance property of the conventional surface 
acoustic wave filter has minimum value-8deg and maximum +9deg, and has the 
range of fluctuation which also attains to 17deg (refer to drawing 18 (c)). 
[0023] Thus, a balance property good enough cannot be acquired in the 



conventional surface acoustic wave filter (refer to drawing 18 (a) - (c)). 
[0024] In addition, it hardly argues about the cause by which the balance 
property of such a conventional surface acoustic wave filter deteriorates. 
[0025] This invention aims at offering the surface acoustic wave filter which can 
acquire a better balance property, a balanced type circuit, and a communication 
device in consideration of such an above-mentioned conventional technical 
problem. 
[0026] 

[Means for Solving the Problem] The first IDT electrode with which the 1st this 
invention was formed on the piezo-electric predetermined substrate (200) and 
said piezo-electric substrate (200) and which is connected to a balanced type 
terminal (210), The second IDT electrode connected to the balanced type 
terminal or unbalance mold terminal formed on said piezo-electric substrate (200) 
(220,230), The connection electrode for connecting said first IDT electrode (210) 
and the second IDT electrode (220,230) to said balanced type terminal or said 
unbalance mold terminal, respectively (281-282,291), It is the surface acoustic 
wave filter equipped with the dielectric thin film (201) formed between at least 1 
of said first IDT electrode (210), the second IDT electrode (220,230), and 
connection electrodes (281-282,291), and said piezo-electric substrate (200). 
[0027] The 2nd this invention said connection electrode (281-282,291) The first 
connection electrode for connecting said first IDT electrode (210) to said 
balanced type terminal (281-282), It is with the second connection electrode 
(291) for connecting said second IDT electrode (220,230) to said balanced type 
terminal or said unbalance mold terminal. Said dielectric thin film (201) (a) 
between said first IDT electrode (210) and said second IDT electrode (220,230) 
Between the capacity and the IDT electrode (210) of the (b) above first which are 
generated, and said second connection electrode (291) Between the capacity 
and the connection electrode (281-282) of the (c) above first which are generated, 
and said second IDT electrode (220,230) It is the surface acoustic wave filter of 
the 1st this invention currently formed so that at least one of the capacity to 



generate and the capacity generated between the connection electrode (281- 
282) of the (d) above first and said second connection electrode (291) may be 
controlled more. 

[0028] Said dielectric thin film (201) is formed for the 3rd this invention on said 
piezo-electric substrate (200) at the field configuration, and said first IDT 
electrode (210), the second IDT electrode (220,230), and a connection electrode 
(281-282,291) are the surface acoustic wave filters of the 1st this invention 
currently formed on the dielectric thin film (201) formed in said field configuration. 
[0029] The 4th this invention is the surface acoustic wave filter of the 1st this 
invention which is not formed between said connection electrodes (281-282,291) 
and said piezo-electric substrates (200), although said dielectric thin film (refer to 
203 and drawing 10 ) is formed between said first IDT electrode (210), the 
second IDT electrode (220,230), and said piezo-electric substrate (200). 
[0030] The 5th this invention is the surface acoustic wave filter of the 1st this 
invention which is not formed between said first IDT electrode (210), the second 
IDT electrode (220,230), and said piezo-electric substrate (200), although said 
dielectric thin film (refer to 204 and drawing 1 1 ) is formed between said 
connection electrodes (283-284,292) and said piezo-electric substrates (200). 
[0031] The 6th this invention is the surface acoustic wave filter of the 1st this 
invention equipped with the covering dielectric thin film (refer to 206 and drawing 
12 ) formed on [ of said first IDT electrode (210), the second IDT electrode 
(220,230), and the connection electrodes (281-282,291) ] at least one. 
[0032] The 7th this invention is the surface acoustic wave filter of the 1st this 
invention arranged along the main propagation direction of the surface acoustic 
wave with which said first IDT electrode (210) and the second IDT electrode 
(220,230) should spread said piezo-electric substrate (200) top. 
[0033] The 8th this invention is the surface acoustic wave filter of the 7th this 
invention said whose first IDT electrode (210) is two IDT electrodes arranged 
along said main propagation direction at the both sides of said second IDT 
electrode (220,230), respectively. 



[0034] The 9th this invention is the surface acoustic wave filter of the 7th this 
invention said whose second IDT electrode (220,230) is two IDT electrodes 
arranged along said main propagation direction at the both sides of said first IDT 
electrode (210), respectively. 

[0035] The 10th this invention is the surface acoustic wave filter of the 7th this 
invention with which the first [ said ] IDT electrode (210) arranged and the second 
IDT electrode (220,230) were further equipped with two reflector electrodes 
(240,250) arranged in the meantime. 

[0036] The 1 1th this invention is a surface acoustic wave filter of the 1st this 
invention by which said second IDT electrode (220,230) is connected to an 
unbalance mold terminal. 

[0037] The 12th this invention is a surface acoustic wave filter of the 1st this 
invention with which said dielectric thin film (201) is constituted using silicon 
nitride or oxidation silicon. 

[0038] The 13th this invention is a surface acoustic wave filter of the 1st this 
invention with which said piezo-electric substrate (200) is constituted using 
lithium tantalate or lithium niobate. 

[0039] The 14th this invention is the surface acoustic wave filter of the 1st this 
invention with the effective specific inductive capacity of said dielectric thin film 
(201) smaller than the effective specific inductive capacity of said piezo-electric 
substrate (200). 

[0040] The 15th this invention is a surface acoustic wave filter of the 14th this 
invention with which said dielectric thin film (201) has piezoelectric. 
[0041] The 16th this invention is the surface acoustic wave filter of the 14th this 
invention whose effective specific inductive capacity of said piezo-electric 
substrate (200) is 40 or more. 

[0042] A balanced type semi-conductor for the 17th this invention to perform 
predetermined processing to the input signal which should be used for the 
sending signal which should be used for transmission, and/or reception (refer to 
1002, 1007, and drawing 16 ), As opposed to the input signal which should be 



used for the sending signal which was connected to said balanced type semi- 
conductor (refer to 1002, 1007, and drawing 16 ), and which should be used for 
said transmission, and/or said reception It is the balanced type circuit equipped 
with the surface acoustic wave filter (1003 1006) of the 1st this invention which 
filters. 

[0043] The 18th this invention is the communication device equipped with the 
surface acoustic wave filter (1003 1006) of the 1st this invention which filters to 
the input signal which should be used for a transmission / receiving means (refer 
to 1001, 1008, and drawing 16 ) to perform transmission and/or reception, the 
sending signal which should be used for said transmission, and/or said reception. 
[0044] 

[Embodiment of the Invention] The gestalt of operation concerning this invention 
is explained to it, referring to a drawing to below. 

[0045] (Gestalt 1 of operation) First, the configuration of the surface acoustic 
wave filter of the gestalt of this operation is explained, referring to drawing 1 (a) - 
(b). In addition, drawing 1 (a) is the top view of the surface acoustic wave filter of 
the gestalt 1 of operation concerning this invention, and drawing 1 (b) is the A-A' 
sectional view of the surface acoustic wave filter of the gestalt 1 of operation 
concerning this invention. 

[0046] Although the balance property of the surface acoustic wave filter of the 
gestalt of this operation is good as compared with the balance property of the 
conventional surface acoustic wave filter mentioned above, theoretical 
consideration of the cause etc. is explained in full detail behind. 
[0047] As the surface acoustic wave filter of the gestalt of this operation is shown 
in drawing 1 (a) - (b) The piezo-electric substrate 200 and the IDT (inter-digital 
transducer) electrode 210 connected to the balanced type terminals 261-262, 
The IDT electrode 220 connected to the unbalance mold terminal 271, and the 
IDT electrode 230 connected to the unbalance mold terminal 271 , The 
connection electrode 281 for connecting the IDT electrode 210 to the balanced 
type terminal 261 , The connection electrode 282 for connecting the IDT electrode 



210 to the balanced type terminal 262, The connection electrode 291 for 
connecting the IDT electrode 220,230 to the unbalance mold terminal 271, It is 
the surface acoustic wave filter of the longitudinal-mode mold equipped with the 
dielectric thin film 201 formed at the field configuration between the IDT 
electrodes 210, 220, and 230, the connection electrodes 281-282,291, and the 
piezo-electric substrate 200, and the reflector electrode 240,250. 
[0048] In addition, the IDT electrode 210 is equivalent to the first IDT electrode of 
this invention, the piezo-electric substrate 200 is equivalent to the piezo-electric 
substrate of this invention, and the connection electrodes 281-282 are [ the IDT 
electrode 220,230 is equivalent to the second IDT electrode of this invention, 
and ] equivalent to the first connection electrode of this invention. The connection 
electrode 291 is equivalent to the second connection electrode of this invention, 
the dielectric thin film 201 is equivalent to the dielectric thin film of this invention, 
and the reflector electrode 240,250 is equivalent to the reflector electrode of this 
invention. Moreover, the balanced type terminals 261-262 are equivalent to the 
balanced type terminal of this invention, and the unbalance mold terminal 271 is 
equivalent to the unbalance mold terminal of this invention. 
[0049] The surface acoustic wave filter of the gestalt of this operation is 
characterized by the point of having the configuration equipped with the dielectric 
thin film 201 formed at the field configuration between the IDT electrodes 210, 
220, and 230, the connection electrodes 281-282,291, and the piezo-electric 
substrate 200. 

[0050] The piezo-electric substrate 200 is a substrate which consisted of lithium 
tantalates which have 40 or more effective specific inductive capacity, and was 
formed in the plate configuration. 

[0051] The dielectric thin film 201 is a thin film of about 200A of thickness which 
consisted of silicon nitride which has about about ten effective specific inductive 
capacity, and was formed on the piezo-electric substrate 200 at the field 
configuration (refer to drawing 1 (b)). The standardization thickness (= h/lambda) 
which standardized the thickness (=h) of the dielectric thin film 201 on the 



wavelength (=lambda) of a surface acoustic wave is about 0.5%. The dielectric 
thin film 201 is formed using the spatter. 

[0052] The IDT electrode 210 has two or more electrode fingers with the 
ctenidium (refer to drawing 1 (b)) configuration formed on the dielectric thin film 
201 . These electrode fingers consist of metal thin films of an aluminum 
containing alloy with small resistance. The up bus bar part of the IDT electrode 
210 is connected to the balanced type terminal 261 by the connection electrode 
281, and the lower bus bar part of the IDT electrode 210 is connected to the 
balanced type terminal 262 by the connection electrode 282. 
[0053] The IDT electrode 220 has the configuration which was similar with the 
IDT electrode 210, and has two or more electrode fingers with the ctenidium 
(refer to drawing 1 (b)) configuration formed on the dielectric thin film 201. These 
electrode fingers consist of metal thin films of an aluminum containing alloy with 
small resistance. The up bus bar part of the IDT electrode 220 is connected to 
the unbalance mold terminal 271 by the connection electrode 291, and the lower 
bus bar part of the IDT electrode 220 is grounded. 

[0054] The IDT electrode 230 has the configuration which was similar with the 
IDT electrode 220, and has two or more electrode fingers with the ctenidium 
(refer to drawing 1 (b)) configuration formed on the dielectric thin film 201. These 
electrode fingers consist of metal thin films of an aluminum containing alloy with 
small resistance. The up bus bar part of the IDT electrode 230 is connected to 
the unbalance mold terminal 271 by the connection electrode 291 , and the lower 
bus bar part of the IDT electrode 230 is grounded. 

[0055] The connection electrodes 281-282,291 are electrodes for giving the 
electrical installation formed on the dielectric thin film 201. 
[0056] The reflector electrode 240 has two or more electrode fingers with the 
ctenidium (refer to drawing 1 (b)) configuration formed on the dielectric thin film 
201 . These electrode fingers consist of metal thin films of an aluminum 
containing alloy with small resistance. The reflector electrode 240 is designed so 
that the surface acoustic wave spread in the direction of an arrow head X may be 



reflected without making it reveal to the A side. 

[0057] The reflector electrode 250 has two or more electrode fingers with the 
ctenidium (refer to drawing 1 (b)) configuration formed on the dielectric thin film 
201 . These electrode fingers consist of metal thin films of an aluminum 
containing alloy with small resistance. The reflector electrode 250 is designed so 
that the surface acoustic wave spread in the direction of an arrow head Y may be 
reflected without making it reveal to A' side. 

[0058] The balanced type terminals 261-262 are terminals used in order to make 
connection to the device (illustration abbreviation) of balanced types, such as 
amplifier. 

[0059] The unbalance mold terminal 271 is a terminal used in order to make 
connection to the device (illustration abbreviation) of unbalance molds, such as a 
switch. 

[0060] Below, actuation of the surface acoustic wave filter of the gestalt of this 
operation is explained. 

[0061] Below, the case where the balanced type terminal 261,262 is an input 
terminal, and the unbalance mold terminal 271 is an output terminal is explained 
(the same is said of the case where the unbalance mold terminal 271 is an input 
terminal, and the balanced type terminal 261,262 is an output terminal). 
[0062] If an input electrical signal is inputted from the balanced type terminal 
261,262, a surface acoustic wave will be excited on the piezo-electric substrate 
200. The excited surface acoustic wave is shut up between the reflector 
electrode 240 and the reflector electrode 250. In the surface acoustic wave filter 
of a longitudinal-mode mold, it does in this way, filtering is performed using the 
produced resonance mode, and an output electrical signal is taken out from the 
unbalance mold terminal 271. 

[0063] Here, the balance property of the surface acoustic wave filter of the gestalt 
of this operation in the passband of a 900MHz band is explained, referring to 
drawing 2 (a) - (c). In addition, drawing 2 (a) is the explanatory view of the 
relation of the frequency of the surface acoustic wave filter of the gestalt 1 of 



operation and passage property concerning this invention, drawing 2 (b) is the 
explanatory view of the relation of the frequency of the surface acoustic wave 
filter of the gestalt 1 of operation and amplitude balance property concerning this 
invention, and drawing 2 (c) is the explanatory view of the relation of the 
frequency of the surface acoustic wave filter of the gestalt 1 of operation and 
phase balance property concerning this invention. 

[0064] Drawing 2 (b) In - (c), f1 is a low-pass side frequency in the point which 
fell by 2dB from the minimum loss like the case of the conventional surface 
acoustic wave filter mentioned above, f2 is a high region side frequency in the 
point which similarly fell by 2dB from the minimum loss, and fO is the center 
frequency of f1 and f2. 

[0065] In passband f1 <=f<=f2, the amplitude balance property of the surface 
acoustic wave filter of the gestalt of this operation has the minimum value of - 
1 .7dB, and the maximum of +0.8dB, and only the 2.5dB range of fluctuation has 
it (refer to drawing 2 (b)). No less than 0.2dB of the range of fluctuation of the 
amplitude balance property of the surface acoustic wave filter of the gestalt of 
this operation is more specifically smaller than the range of fluctuation (refer to 
drawing 18 (b)) of the amplitude balance property of the conventional surface 
acoustic wave filter. 

[0066] Moreover, in passband f1 <=f<=f2, the phase balance property of the 
surface acoustic wave filter of the gestalt of this operation has minimum value- 
5deg and maximum +9deg, and only the range of fluctuation of 14deg has it 
(refer to drawing 2 (c)). 3deg(s) of the range of fluctuation of the phase balance 
property of the surface acoustic wave filter of the gestalt of this operation are also 
more specifically smaller than the range of fluctuation (refer to drawing 18 (c)) of 
the phase balance property of the conventional surface acoustic wave filter. 
[0067] Thus, the balance property of the surface acoustic wave filter of the 
gestalt of this operation is good as compared with the balance property (refer to 
drawing 1 8 (a) - (c)) of the conventional surface acoustic wave filter mentioned 
above. 



[0068] It can be said that the passage property (refer to drawing 2 (a)) of the 
surface acoustic wave filter of the gestalt of this operation has improved the 
balance property, without degrading a passage property since it is equivalent as 
compared with the balance property (refer to drawing 18 (a)) of the conventional 
surface acoustic wave filter mentioned above. 

[0069] Although it is quite good as compared with the balance property of the 
conventional surface acoustic wave filter which the balance property of the 
surface acoustic wave filter of the gestalt of this operation mentioned above next, 
theoretical consideration of a good cause is carried out to a detail. 
[0070] First, since parasitic capacitance occurred between electrodes, this 
invention person expected whether the balance property of a surface acoustic 
wave filter would deteriorate. 

[0071] When stated more concretely, since parasitic capacitance Cp1 and Cp2 
occurred between the connection electrode 181 and the connection electrode 
191 in the conventional surface acoustic wave filter as shown in drawing 3 , this 
invention person expected whether the balance property would have deteriorated. 
In addition, drawing 3 is the top view of the surface acoustic wave filter which 
assumed generating of parasitic capacitance Cp1 and Cp2 of the gestalt 1 of 
operation concerning this invention. 

[0072] And this invention person performed theoretical simulation about the 
surface acoustic wave filter which assumed generating of parasitic capacitance 
Cp1 and Cp2 about the case where it is 2= 0.1 pF of parasitic capacitance 
Cp1=Cp(s), and obtained the simulation result as shown in drawing 4 (a) - (b). In 
addition, drawing 4 The gestalt 1 of the operation which (a) is the explanatory 
view of the relation of the frequency of a surface acoustic wave filter and 
amplitude balance property which assumed generating of parasitic capacitance 
Cp1 and Cp2 of the gestalt 1 of operation concerning this invention (when it is 2= 
0.1 pF of parasitic capacitance Cp1=Cp(s)), and drawing 4 (b) requires for this 
invention, It is the explanatory view of the relation of the frequency of a surface 
acoustic wave filter and phase balance property which assumed generating of 



parasitic capacitance Cp1 and Cp2 (when it is 2= 0.1 pF of parasitic capacitance 
Cp1=Cp(s)). 

[0073] The relation of the frequency of a surface acoustic wave filter and 
amplitude balance property which assumed generating of parasitic capacitance 
Cp1 and Cp2 serves as very good approximation of the relation (refer to drawing 
18 (b)) between the frequency of the conventional surface acoustic wave filter, 
and an amplitude balance property as shown in drawing 4 (a). Moreover, the 
relation of the frequency of a surface acoustic wave filter and phase balance 
property which assumed generating of parasitic capacitance Cp1 and Cp2 serves 
as very good approximation of the relation (refer to drawing 18 (c)) between the 
frequency of the conventional surface acoustic wave filter, and a phase balance 
property as shown in drawing 4 (b). 

[0074] Therefore, it is thought that above-mentioned anticipation that the balance 
property of a surface acoustic wave filter will deteriorate since parasitic 
capacitance occurs between electrodes in the conventional surface acoustic 
wave filter is very exact. 

[0075] Moreover, the parasitic capacitance Cp1 and Cp2 (refer to drawing 3 ) 
generated between [ between the IDT electrode 110 and the IDT electrodes 
120,130 and between the connection electrode 181 and the connection electrode 
191 ] electrodes became clear [ that it is dominant as a balance property 
degradation cause ]. 

[0076] Next, it was expected whether the balance property of a surface acoustic 
wave filter would deteriorate as, as for this invention person, such parasitic 
capacitance increased. 

[0077] And this invention person performed theoretical simulation about the 
surface acoustic wave filter which assumed generating of parasitic capacitance 
Cp1 and Cp2 about the case where parasitic capacitance Cp1 =Cp(s)2 are 0. 1 , 
0.2, 0.3, and 0.4pF, and obtained the simulation result as shown in drawing 5 (a) 
- (b). In addition, drawing 5 (a) is the explanatory view of relation with the 
maximum of the parasitic capacitance Cp1=Cp2 and the amplitude balance 



property of the gestalt 1 of operation and the minimum value concerning this 
invention, and drawing 5 (b) is the explanatory view of relation with the maximum 
of the parasitic capacitance Cp1 =Cp2 and the phase balance property of the 
gestalt 1 of operation and the minimum value concerning this invention. 
[0078] It is alike, therefore maximum increases and the minimum value is a thing 
whose parasitic capacitance Cp1=Cp2 increases and which decreases as the 
relation between the maximum of parasitic capacitance Cp1=Cp2 and an 
amplitude balance property and the minimum value is shown in drawing 5 (a). 
Moreover, it is alike, therefore maximum increases and the minimum value is a 
thing whose parasitic capacitance Cp1=Cp2 increases and which decreases as 
the relation between the maximum of parasitic capacitance Cp1=Cp2 and a 
phase balance property and the minimum value is shown in drawing 5 (b). 
[0079] Therefore, it is thought that above-mentioned anticipation that the balance 
property of a surface acoustic wave filter deteriorates as parasitic capacitance 
increases is very exact. 

[0080] Next, in order for this invention person to oppress parasitic capacitance 
Cp1 and Cp2 small and to make the balance property of a surface acoustic wave 
filter improve, he expected whether a dielectric thin film should have been formed 
between an IDT electrode, a connection electrode, and a piezo-electric substrate. 
[0081] Then, this invention person considered as follows the parasitic 
capacitance generated between electrodes E1 and electrodes E2 when a thin 
film F is formed between electrodes E1 and E2 and Substrate S as shown in 
drawing 19 . In addition, drawing 19 is the explanatory view of parasitic 
capacitance when a thin film F is formed between the electrodes E1 and E2 and 
Substrates S of the gestalt 1 of operation concerning this invention. 
[0082] That is, the capacity formed between an electrode E1 and an electrode E2 
is a synthetic capacity [0083] of the series capacitance of the capacity Cf1 by the 
(1) thin film F, and the capacity Cs by Substrate S and the capacity Cf2 by the 
thin film F, the capacity Cf3 by the (2) thin film F, and the capacity calcium by (3) 
air parts A. 



[Equation 1] 

It can approximate from (Cf1-1+Cs-1+Cf2-1)-1+Cf3+calcium. In addition, the air 

part A on electrodes E1 and E2 is considered to be free space. 

[0084] Moreover, this invention person considered as follows the parasitic 

capacitance generated between electrodes E1 and electrodes E2 in case a thin 

film F is not formed between electrodes E1 and E2 and Substrate S as shown in 

drawing 20 . In addition, drawing 20 is the explanatory view of parasitic 

capacitance in case a thin film F is not formed between the electrodes E1 and E2 

and Substrates S of the gestalt 1 of operation concerning this invention. 

[0085] That is, the capacity formed between an electrode E1 and an electrode E2 

is a synthetic capacity [0086] of the capacity Cs by the (1) substrate S, and the 

capacity calcium by (2) air parts A. 

[Equation 2] It can approximate by Cs+calcium. 

[0087] Therefore, [0088] 

[Equation 3] 

By choosing the dielectric constant and thickness of a thin film F so that (Cf1- 
1+Cs-1+Cf2-1)-1+Cf3<Cs may be satisfied Capacity formed between electrodes 
E1 and electrodes E2 when a thin film F is formed between electrodes E1 and E2 
and Substrate S can be made smaller than the capacity formed between 
electrodes E1 and electrodes E2 in case a thin film F is not formed between 
electrodes E1 and E2 and Substrate S. 

[0089] Therefore, it is thought that above-mentioned anticipation that what is 
necessary is just to form a dielectric thin film between an IDT electrode, a 
connection electrode, and a piezo-electric substrate is very exact in order to 
oppress small the above-mentioned parasitic capacitance Cp1 and Cp2 and to 
make the balance property of a surface acoustic wave filter improve. 
[0090] Of course, since above-mentioned parasitic capacitance Cp1=Cp2 is 
oppressed small (reference) (several 1), the balance property of a surface 
acoustic wave filter improves, so that the dielectric constant of a dielectric thin 
film is small. Therefore, also when a piezo-electric substrate is constituted using 



high dielectric constant matter, such as lithium tantalate instead of low dielectric 
constant matter, such as Xtal, a balance property can be improved by using the 
dielectric thin film which has a smaller dielectric constant. In addition, it is 
necessary to choose the thickness of a thin film F so that the filter shape in the 
frequency band which should correspond may become good also in 
consideration of the coupling coefficient of the piezo-electric substrate S, and it 
needs to correspond to the latest frequency band broadening. 
[0091] In order that this invention person may support experimentally the 
theoretical consideration mentioned above, between IDT electrode 210', and 
connection electrode 281' and piezo-electric substrate 200' as shown in drawing 
6 (a) - (b) When the capacitance characteristics of the resonator (however, 
dielectric thin film 201' is not formed when the thickness of dielectric thin film 201' 
is OA) with which dielectric thin film 201' was formed were investigated, 
capacitance characteristics as shown in drawing 7 were acquired. In addition, 
drawing 6 (a) is the top view of the resonator of the gestalt 1 of operation 
concerning this invention, and drawing 6 (b) is the A-A' sectional view of the 
resonator of the gestalt 1 of operation concerning this invention. Moreover, 
drawing 7 is the explanatory view of the relation of the thickness of the resonator 
of the gestalt 1 of operation and standardization capacity concerning this 
invention. 

[0092] Capacity was reduced by forming a dielectric thin film in this way, and, 
also experimentally, it was proved that a balance property was improvable. 
[0093] In addition, in the gestalt of this operation, although standardization 
thickness was about 0.5%, it may be except this. 

[0094] (Gestalt 2 of operation) First, the configuration of the surface acoustic 
wave filter of the gestalt of this operation is explained, referring to drawing 8 -9. 
In addition, drawing 8 is the top view of the surface acoustic wave filter of the 
gestalt 2 of operation concerning this invention. Moreover, drawing 9 is the partial 
expanded sectional view of the surface acoustic wave filter of the gestalt 2 of 
operation concerning this invention. 



[0095] As the surface acoustic wave filter of the gestalt of this operation is shown 
in drawing 8 -9 The piezo-electric substrate 200 and the IDT electrode 210 
connected to the balanced type terminals 261-262, The IDT electrode 220 
connected to the unbalance mold terminal 271, and the IDT electrode 230 
connected to the unbalance mold terminal 271, The connection electrode 281 for 
connecting the IDT electrode 210 to the balanced type terminal 261, The 
connection electrode 282 for connecting the IDT electrode 210 to the balanced 
type terminal 262, The connection electrode 291 for connecting the IDT electrode 
220,230 to the unbalance mold terminal 271 , It is the surface acoustic wave filter 
of the longitudinal-mode mold equipped with the dielectric thin film 202 formed at 
the field configuration between the IDT electrodes 210, 220, and 230, the 
connection electrodes 281-282,291, and the piezo-electric substrate 200, and the 
reflector electrode 240,250. 

[0096] In addition, the dielectric thin film 202 is equivalent to the dielectric thin 
film of this invention. 

[0097] The surface acoustic wave filter of the gestalt of this operation has the 

surface acoustic wave filter (refer to drawing 1 (a) - (b)) of the gestalt 1 of 

operation mentioned above, and the similar configuration. 

[0098] However, the surface acoustic wave filter of the gestalt of this operation is 

characterized by the point of having the configuration equipped with the dielectric 

thin film 202 by which over etching was carried out, in case the part which is not 

in the bottoms of the IDT electrodes 210, 220, and 230 and the connection 

electrodes 281-282,291, such as between [ P ] the electrode fingers of the IDT 

electrode 210, etches these as shown in drawing 9 for example. 

[0099] The dielectric thin film 202 is a thin film (refer to drawing 9 ) which 

consisted of silicon nitride which has about about ten effective specific inductive 

capacity, and was formed on the piezo-electric substrate 200 at the field 

configuration. The dielectric thin film 202 is formed using the spatter. 

[0100] The surface acoustic wave filter of the gestalt of this operation performs 

the same actuation as the surface acoustic wave filter of the gestalt 1 of 



operation mentioned above. 

[0101] The surface acoustic wave filter of the gestalt of this operation has a 
better balance property like the surface acoustic wave filter of the gestalt 1 of 
operation mentioned above as compared with the conventional surface acoustic 
wave filter. 

[0102] (Gestalt 3 of operation) First, the configuration of the surface acoustic 
wave filter of the gestalt of this operation is explained, referring to drawing 10 (a) 
- (b). In addition, drawing 10 (a) is the top view of the surface acoustic wave filter 
of the gestalt 3 of operation concerning this invention, and drawing 10 (b) is the 
A-A' sectional view of the surface acoustic wave filter of the gestalt 3 of operation 
concerning this invention. 

[0103] As the surface acoustic wave filter of the gestalt of this operation is shown 
in drawing 10 (a) - (b) The piezo-electric substrate 200 and the IDT electrode 210 
connected to the balanced type terminals 261-262, The IDT electrode 220 
connected to the unbalance mold terminal 271, and the IDT electrode 230 
connected to the unbalance mold terminal 271, The connection electrode 281 for 
connecting the IDT electrode 210 to the balanced type terminal 261, The 
connection electrode 282 for connecting the IDT electrode 210 to the balanced 
type terminal 262, It is the surface acoustic wave filter of the longitudinal-mode 
mold equipped with the dielectric thin film 203 formed between the connection 
electrode 291 for connecting the IDT electrode 220,230 to the unbalance mold 
terminal 271, and the IDT electrode 210,220,230 and the piezo-electric substrate 
200, and the reflector electrode 240,250. 

[0104] In addition, the dielectric thin film 203 is equivalent to the dielectric thin 
film of this invention. The surface acoustic wave filter of the gestalt of this 
operation has the surface acoustic wave filter (refer to drawing 1 (a) - (b)) of the 
gestalt 1 of operation mentioned above, and the similar configuration. 
[0105] However, the surface acoustic wave filter of the gestalt of this operation is 
characterized by the point of having the configuration equipped with the dielectric 
thin film 203 which between [ P ] the electrode fingers of the IDT electrode 210 



etc. was not formed in the part which is not in the bottom of the IDT electrode 
210,220,230, but was formed only in the part under the IDT electrode 
210,220,230 as shown in drawing 10 (b). 

[0106] The dielectric thin film 203 is a thin film (refer to drawing 10 (b)) which 
consisted of silicon nitride which has about about ten effective specific inductive 
capacity, and was formed on the piezo-electric substrate 200. The dielectric thin 
film 203 is formed using the spatter. 

[0107] The surface acoustic wave filter of the gestalt of this operation performs 
the same actuation as the surface acoustic wave filter of the gestalt 1 of 
operation mentioned above. 

[0108] The capacity component by the IDT electrode 210,220,230 is reduced by 
the dielectric thin film 204 being formed in the part under the IDT electrode 
210,220,230 etc., and the surface acoustic wave filter of the gestalt of this 
operation has a good balance property like the surface acoustic wave filter of the 
gestalt 1 of operation mentioned above. 

[0109] (Gestalt 4 of operation) First, the configuration of the surface acoustic 
wave filter of the gestalt of this operation is explained, referring to drawing 1 1 (a) 
- (b). In addition, drawing 1 1 (a) is the top view of the surface acoustic wave filter 
of the gestalt 4 of operation concerning this invention, and drawing 1 1 (b) is the 
A-A' sectional view of the surface acoustic wave filter of the gestalt 4 of operation 
concerning this invention. 

[01 10] As the surface acoustic wave filter of the gestalt of this operation is shown 
in drawing 1 1 (b) The piezo-electric substrate 200 and the IDT electrode 210 
connected to the balanced type terminal pad electrodes 263-264, The IDT 
electrode 220 connected to the unbalance mold terminal pad electrode 272, and 
the IDT electrode 230 connected to the unbalance mold terminal pad electrode 
272, The connection electrode 283 for connecting the IDT electrode 210 to the 
balanced type terminal pad electrode 263, The connection electrode 284 for 
connecting the IDT electrode 210 to the balanced type terminal pad electrode 
264, The connection electrode 292 for connecting the IDT electrode 220,230 to 



the unbalance mold terminal pad electrode 272, It is the surface acoustic wave 
filter of the longitudinal-mode mold equipped with the dielectric thin film 204 
formed between the connection electrodes 283-284,292 and the piezo-electric 
substrate 200, and the reflector electrode 240,250. 

[01 11] In addition, the connection electrodes 283-284 are equivalent to the first 
connection electrode of this invention, the connection electrode 292 is equivalent 
to the second connection electrode of this invention, and the dielectric thin film 
204 is equivalent to the dielectric thin film of this invention. Moreover, the 
balanced type terminal pad electrodes 263-264 correspond to the balanced type 
terminal of this invention, and the unbalance mold terminal pad electrode 272 
corresponds to the unbalance mold terminal of this invention. 
[0112] The surface acoustic wave filter of the gestalt of this operation has the 
surface acoustic wave filter (refer to drawing 1 (a) - (b)) of the gestalt 1 of 
operation mentioned above, and the similar configuration. 
[0113] However, the surface acoustic wave filter of the gestalt of this operation is 
characterized by the point of having the configuration equipped with the dielectric 
thin film 204 which was not formed in the part under the IDT electrode 
210,220,230 etc., but was formed only in the part under the connection 
electrodes 283-284,292 as shown in drawing 1 1 (a) - (b). 
[0114] The dielectric thin film 204 is a thin film (refer to drawing 10 (b)) which 
consisted of silicon nitride which has about about ten effective specific inductive 
capacity, and was formed on the piezo-electric substrate 200. The dielectric thin 
film 204 is formed using the spatter. 

[0115] The connection electrode 283 is an electrode with the track configuration 
formed on the dielectric thin film 204, and consists of metal thin films of an 
aluminum containing alloy with small resistance. 

[0116] The connection electrode 284 is an electrode which has the track 
configuration formed on the dielectric thin film 204 like the connection electrode 
283, and consists of metal thin films of an aluminum containing alloy with small 
resistance. 



[0117] The connection electrode 292 is an electrode which has the track 
configuration formed on the dielectric thin film 204 like the connection electrode 

283, and consists of metal thin films of an aluminum containing alloy with small 
resistance. 

[0118] The balanced type terminal pad electrodes 263-264 are ejection 
electrodes at the time of wire mounting or face down mounting. 
[0119] The unbalance mold terminal pad electrode 272 is an ejection electrode at 
the time of wire mounting or face down mounting as well as the balanced type 
terminal pad electrodes 263-264. 

[0120] The surface acoustic wave filter of the gestalt of this operation performs 
the same actuation as the surface acoustic wave filter of the gestalt 2 of 
operation mentioned above. 

[0121] the surface acoustic wave filter of the gestalt of this operation -- 
connection electrode 283- the dielectric thin film 204 is formed in the part under 

284, 292, the balanced type terminal pad electrodes 263-264, the unbalance 
mold terminal pad electrode 272, etc. -- connection electrode 283- the capacity 
component by 284, 292, the balanced type terminal pad electrodes 263-264, and 
the unbalance mold terminal pad electrode 272 is reduced, and it has a good 
balance property like the surface acoustic wave filter of the gestalt 1 of operation 
mentioned above. 

[0122] (Gestalt 5 of operation) First, the configuration of the surface acoustic 
wave filter of the gestalt of this operation is explained, referring to drawing 12 (a) 
- (b). In addition, drawing 12 (a) is the top view of the surface acoustic wave filter 
of the gestalt 5 of operation concerning this invention, and drawing 12 (b) is the 
A-A' sectional view of the surface acoustic wave filter of the gestalt 5 of operation 
concerning this invention. 

[0123] As the surface acoustic wave filter of the gestalt of this operation is shown 
in drawing 12 (a) - (b) The piezo-electric substrate 200 and the IDT electrode 210 
connected to the balanced type terminals 261-262, The IDT electrode 220 
connected to the unbalance mold terminal 271, and the IDT electrode 230 



connected to the unbalance mold terminal 271, The connection electrode 281 for 
connecting the IDT electrode 210 to the balanced type terminal 261, The 
connection electrode 282 for connecting the IDT electrode 210 to the balanced 
type terminal 262, The connection electrode 291 for connecting the IDT electrode 
220,230 to the unbalance mold terminal 271 , The dielectric thin film 205 formed 
at the field configuration between the IDT electrodes 210, 220, and 230, the 
connection electrodes 281-282,291, and the piezo-electric substrate 200, It is the 
surface acoustic wave filter of the longitudinal-mode mold equipped with the 
covering dielectric thin film 206 formed at the field configuration on the IDT 
electrodes 210, 220, and 230 and the connection electrodes 281-282,291, and 
the reflector electrode 240,250. 

[0124] In addition, the covering dielectric thin film 206 is equivalent to the 
covering dielectric thin film of this invention. 

[0125] The surface acoustic wave filter of the gestalt of this operation has the 
surface acoustic wave filter (refer to drawing 1 (a) - (b)) of the gestalt 1 of 
operation mentioned above, and the similar configuration. 
[0126] However, the surface acoustic wave filter of the gestalt of this operation is 
characterized by the point of having the configuration equipped with the covering 
dielectric thin film 206 formed at the field configuration on the IDT electrodes 210, 
220, and 230 and the connection electrodes 281-282,291 as shown in drawing 
12(b). 

[0127] The dielectric thin film 205 is a thin film (refer to drawing 12 (b)) which 
consisted of silicon nitride which has about about ten effective specific inductive 
capacity, and was formed on the piezo-electric substrate 200 at the field 
configuration. The dielectric thin film 205 is formed using the spatter. 
[0128] The covering dielectric thin film 206 is a thin film (refer to drawing 12 (b)) 
which consisted of silicon nitride which has about about ten effective specific 
inductive capacity, and was formed at the field configuration on the IDT 
electrodes 210, 220, and 230 and the connection electrodes 281-282,291. The 
covering dielectric thin film 206 is formed using the spatter. 



[0129] The surface acoustic wave filter of the gestalt of this operation performs 
the same actuation as the surface acoustic wave filter of the gestalt 1 of 
operation mentioned above. 

[0130] Since the covering dielectric thin film 206 is formed also in the part on the 
IDT electrodes 210, 220, and 230 and the connection electrodes 281-282,291, 
the surface acoustic wave filter of the gestalt of this operation has an operation of 
passivation. 

[0131] (Gestalt 6 of operation) First, the configuration of the surface acoustic 
wave filter of the gestalt of this operation is explained, referring to drawing 13 . In 
addition, drawing 13 is the top view of the surface acoustic wave filter of the 
gestalt 6 of operation concerning this invention. 

[0132] As the surface acoustic wave filter of the gestalt of this operation is shown 
in drawing 13 The piezo-electric substrate 200 and the IDT electrode 21 1 
connected to the unbalance mold terminal 265, The IDT electrode 221 connected 
to the balanced type terminal 273, and the IDT electrode 231 connected to the 
balanced type terminal 274, The connection electrode 285 for connecting the IDT 
electrode 21 1 to the unbalance mold terminal 265, The connection electrode 293 
for connecting the IDT electrode 221 to the balanced type terminal 273, The 
connection electrode 294 for connecting the IDT electrode 231 to the balanced 
type terminal 274, It is the surface acoustic wave filter of the longitudinal-mode 
mold equipped with the dielectric thin film 201 formed at the field configuration 
between the IDT electrodes 21 1 , 221 , and 231 , the connection electrodes 
285,293-294, and the piezo-electric substrate 200, and the reflector electrode 
240,250. 

[0133] In addition, the IDT electrode 221,231 is equivalent to the first IDT 
electrode of this invention, the IDT electrode 21 1 is equivalent to the second IDT 
electrode of this invention, and the connection electrodes 293-294 are [the 
connection electrode 285 is equivalent to the second connection electrode of this 
invention, and ] equivalent to the first connection electrode of this invention. 
Moreover, the balanced type terminals 273-274 are equivalent to the balanced 



type terminal of this invention, and the unbalance mold terminal 265 is equivalent 
to the unbalance mold terminal of this invention. 

[0134] The surface acoustic wave filter of the gestalt of this operation has the 
surface acoustic wave filter (refer to drawing 1 (a) - (b)) of the gestalt 1 of 
operation mentioned above, and the similar configuration. 
[0135] However, the surface acoustic wave filter of the gestalt of this operation 
The IDT electrode 21 1 connected to the unbalance mold terminal 265, and the 
IDT electrode 221 connected to the balanced type terminal 273, The IDT 
electrode 231 connected to the balanced type terminal 274, and the connection 
electrode 285 for connecting the IDT electrode 21 1 to the unbalance mold 
terminal 265, It is characterized by the point of having the configuration equipped 
with the connection electrode 293 for connecting the IDT electrode 221 to the 
balanced type terminal 273, and the connection electrode 294 for connecting the 
IDT electrode 231 to the balanced type terminal 274. 
[0136] The IDT electrode 21 1 has two or more electrode fingers with the 
ctenidium configuration formed on the dielectric thin film 201. These electrode 
fingers consist of metal thin films of an aluminum containing alloy with small 
resistance. The up bus bar part of the IDT electrode 21 1 is connected to the 
balanced type terminal 265 by the connection electrode 285, and the lower bus 
bar part of the IDT electrode 21 1 is grounded. 

[0137] The IDT electrode 221 has the configuration which was similar with the 
IDT electrode 21 1 , and has two or more electrode fingers with the ctenidium 
configuration formed on the dielectric thin film 201. These electrode fingers 
consist of metal thin films of an aluminum containing alloy with small resistance. 
The up bus bar part of the IDT electrode 221 is grounded, and the lower bus bar 
part of the IDT electrode 221 is connected to the balanced type terminal 273 by 
the connection electrode 293. 

[0138] The IDT electrode 231 has the configuration which was similar with the 
IDT electrode 221, and has two or more electrode fingers with the ctenidium 
configuration formed on the dielectric thin film 201. These electrode fingers 



consist of metal thin films of an aluminum containing alloy with small resistance. 
The up bus bar part of the IDT electrode 231 is grounded, and the lower bus bar 
part of the IDT electrode 231 is connected to the balanced type terminal 274 by 
the connection electrode 294. 

[0139] The connection electrodes 285,293-294 are electrodes for giving the 

electrical installation formed on the dielectric thin film 201. 

[0140] The balanced type terminals 273-274 are terminals used in order to make 

connection to the device (illustration abbreviation) of balanced types, such as 

amplifier. 

[0141] The unbalance mold terminal 265 is a terminal used in order to make 
connection to the device (illustration abbreviation) of unbalance molds, such as a 
switch. 

[0142] The surface acoustic wave filter of the gestalt of this operation performs 
the same actuation as the surface acoustic wave filter of the gestalt 1 of 
operation mentioned above. 

[0143] The balance property of the surface acoustic wave filter of the gestalt of 
this operation is good like the balance property of the surface acoustic wave filter 
of the gestalt 1 of operation mentioned above. 

[0144] (Gestalt 7 of operation) First, the configuration of the surface acoustic 
wave filter of the gestalt of this operation is explained, referring to drawing 14 . In 
addition, drawing 14 is the top view of the surface acoustic wave filter of the 
gestalt 7 of operation concerning this invention. 

[0145] As the surface acoustic wave filter of the gestalt of this operation is shown 
in drawing 14 The piezo-electric substrate 200 and the IDT electrode 210 
connected to the balanced type terminals 261-262, The IDT electrode 222 
connected to the balanced type terminals 275-276, and the IDT electrode 232 
connected to the balanced type terminals 275-276, The connection electrode 281 
for connecting the IDT electrode 210 to the balanced type terminal 261, The 
connection electrode 282 for connecting the IDT electrode 210 to the balanced 
type terminal 262, The connection electrode 295 for connecting the IDT electrode 



222,232 to the balanced type terminal 275, The connection electrode 296 for 
connecting the IDT electrode 222,232 to the balanced type terminal 276, It is the 
surface acoustic wave filter of the longitudinal-mode mold equipped with the 
dielectric thin film 201 formed at the field configuration between the IDT 
electrodes 210, 222, and 232, and connection electrode 281-282,295-296 and 
the piezo-electric substrate 200, and the reflector electrode 240,250. 
[0146] In addition, the IDT electrode 222,232 is equivalent to the second IDT 
electrode of this invention, and the connection electrodes 295-296 are equivalent 
to the second connection electrode of this invention. Moreover, the balanced type 
terminals 275-276 are equivalent to the balanced type terminal of this invention. 
[0147] The surface acoustic wave filter of the gestalt of this operation has the 
surface acoustic wave filter (refer to drawing 1 (a) - (b)) of the gestalt 1 of 
operation mentioned above, and the similar configuration. 
[0148] However, the surface acoustic wave filter of the gestalt of this operation is 
characterized by the point of having the configuration equipped with the IDT 
electrode 222 connected to the balanced type terminals 275-276, the IDT 
electrode 232 connected to the balanced type terminals 275-276, the connection 
electrode 295 for connecting the IDT electrode 222,232 to the balanced type 
terminal 275, and the connection electrode 296 for connecting the IDT electrode 
222,232 to the balanced type terminal 276. 

[0149] The IDT electrode 222 has the configuration which was similar with the 
IDT electrode 210, and has two or more electrode fingers with the ctenidium 
configuration formed on the dielectric thin film 201. These electrode fingers 
consist of metal thin films of an aluminum containing alloy with small resistance. 
The up bus bar part of the IDT electrode 222 is connected to the balanced type 
terminal 275 by the connection electrode 295, and the lower bus bar part of the 
IDT electrode 222 is connected to the balanced type terminal 276 by the 
connection electrode 296. 

[0150] The IDT electrode 232 has the configuration which was similar with the 
IDT electrode 222, and has two or more electrode fingers with the ctenidium 



configuration formed on the dielectric thin film 201. These electrode fingers 
consist of metal thin films of an aluminum containing alloy with small resistance. 
The up bus bar part of the IDT electrode 232 is connected to the balanced type 
terminal 275 by the connection electrode 295, and the lower bus bar part of the 
IDT electrode 232 is connected to the balanced type terminal 276 by the 
connection electrode 296. 

[0151] The connection electrodes 295-296 are electrodes for giving the electrical 
installation formed on the dielectric thin film 201 . 

[0152] The balanced type terminals 275-276 are terminals used in order to make 
connection to the device (illustration abbreviation) of balanced types, such as 
amplifier. 

[0153] The surface acoustic wave filter of the gestalt of this operation performs 
the same actuation as the surface acoustic wave filter of the gestalt 1 of 
operation mentioned above. 

[0154] The balance property of the surface acoustic wave filter of the gestalt of 
this operation is good like the balance property of the surface acoustic wave filter 
of the gestalt 1 of operation mentioned above. 

[0155] (Gestalt 8 of operation) First, the configuration of the surface acoustic 
wave filter of the gestalt of this operation is explained, referring to drawing 15 . In 
addition, drawing 15 is the top view of the surface acoustic wave filter of the 
gestalt 8 of operation concerning this invention. 

[0156] As the surface acoustic wave filter of the gestalt of this operation is shown 
in drawing 15 The piezo-electric substrate 200 and the IDT electrode 210 
connected to the balanced type terminals 261-262, The IDT electrode 223 
connected to the balanced type terminal 277, and the IDT electrode 233 
connected to the balanced type terminal 278, The connection electrode 281 for 
connecting the IDT electrode 210 to the balanced type terminal 261, The 
connection electrode 282 for connecting the IDT electrode 210 to the balanced 
type terminal 262, The connection electrode 297 for connecting the IDT electrode 
223 to the balanced type terminal 277, The connection electrode 298 for 



connecting the IDT electrode 233 to the balanced type terminal 278, It is the 
surface acoustic wave filter of the longitudinal-mode mold equipped with the 
dielectric thin film 201 formed at the field configuration between the IDT 
electrodes 210, 223, and 233, and connection electrode 281-282,297-298 and 
the piezo-electric substrate 200, and the reflector electrode 240,250. 
[0157] In addition, the IDT electrode 223,233 is equivalent to the second IDT 
electrode of this invention, and the connection electrodes 297-298 are equivalent 
to the second connection electrode of this invention. Moreover, the balanced type 
terminals 277-278 are equivalent to the balanced type terminal of this invention. 
[0158] The surface acoustic wave filter of the gestalt of this operation has the 
surface acoustic wave filter (refer to drawing 1 (a) - (b)) of the gestalt 1 of 
operation mentioned above, and the similar configuration. 
[0159] However, the surface acoustic wave filter of the gestalt of this operation is 
characterized by the point of having the configuration equipped with the IDT 
electrode 223 connected to the balanced type terminal 277, the IDT electrode 
233 connected to the balanced type terminal 278, the connection electrode 297 
for connecting the IDT electrode 223 to the balanced type terminal 277, and the 
connection electrode 298 for connecting the IDT electrode 233 to the balanced 
type terminal 278. 

[0160] The IDT electrode 223 has the configuration which was similar with the 
IDT electrode 210, and has two or more electrode fingers with the ctenidium 
configuration formed on the dielectric thin film 201. These electrode fingers 
consist of metal thin films of an aluminum containing alloy with small resistance. 
The up bus bar part of the IDT electrode 223 is connected to the balanced type 
terminal 277 by the connection electrode 297, and the lower bus bar part of the 
IDT electrode 223 is grounded. 

[0161] The IDT electrode 233 has the configuration which was similar with the 
IDT electrode 223, and has two or more electrode fingers with the ctenidium 
configuration formed on the dielectric thin film 201. These electrode fingers 
consist of metal thin films of an aluminum containing alloy with small resistance. 



The up bus bar part of the IDT electrode 233 is connected to the balanced type 
terminal 278 by the connection electrode 298, and the lower bus bar part of the 
IDT electrode 233 is grounded. 

[0162] The connection electrodes 297-298 are electrodes for giving the electrical 
installation formed on the dielectric thin film 201 . 

[0163] The balanced type terminals 277-278 are terminals used in order to make 
connection to the device (illustration abbreviation) of balanced types, such as 
amplifier. 

[0164] The surface acoustic wave filter of the gestalt of this operation performs 
the same actuation as the surface acoustic wave filter of the gestalt 1 of 
operation mentioned above. 

[0165] The balance property of the surface acoustic wave filter of the gestalt of 
this operation is good like the balance property of the surface acoustic wave filter 
of the gestalt 1 of operation mentioned above. 

[0166] (Gestalt 9 of operation) The configuration of the communication device of 
the gestalt of this operation is explained, mainly referring to drawing 16 which is 
the block diagram of the communication device of the gestalt 9 of operation of 
this invention first. 

[0167] The communication device of the gestalt of this operation is equipped with 
the sending circuit 1001 for transmitting, the receiving circuit 1008 for receiving, 
the surface acoustic wave filter 1003 for filtering to the sending signal which 
should be used for transmission, and the surface acoustic wave filter 1006 for 
filtering to the input signal which should be used for reception. 
[0168] In addition, a means including a sending circuit 1001 and a receiving 
circuit 1008 is equivalent to transmission / receiving means of this invention, the 
transmitting amplifier 1002 and a head amplifier 1007 correspond to the balanced 
type semi-conductor of this invention, and the surface acoustic wave filters 1003 
and 1 006 are equivalent to the surface acoustic wave filter of this invention. 
Moreover, the means containing the transmitting amplifier 1002, a head amplifier 
1007, and the surface acoustic wave filters 1003 and 1006 corresponds to the 



balanced type circuit of this invention. 

[0169] A sending circuit 1001 is a circuit for transmitting a sending signal from an 
antenna 1005 through the transmitting amplifier 1002, the surface acoustic wave 
filter 1003, and a switch 1004. 

[0170] A receiving circuit 1008 is a circuit for inputting the input signal received 
from the antenna 1005 through a switch 1004, the surface acoustic wave filter 
1006, and a head amplifier 1007. 

[0171] The transmitting amplifier 1002 is a high power amplifier of the balanced 
type for performing magnification processing to the sending signal which should 
be used for transmission. 

[0172] A head amplifier 1007 is a low noise amplifier of the balanced type for 
performing magnification processing to the input signal which should be used for 
reception. 

[0173] The surface acoustic wave filters 1003 are the surface acoustic wave filter 
of the gestalt 1 of operation mentioned above, and a transmitting filter which has 
a similar configuration. The surface acoustic wave filter 1003 has the balanced 
type terminal and unbalance mold terminal for connecting the transmitting 
amplifier 1002 of a balanced type, and the switch 1004 of an unbalance mold. 
[0174] The surface acoustic wave filters 1006 are the surface acoustic wave filter 
of the gestalt 1 of operation mentioned above, and a receiving filter which has a 
similar configuration. The surface acoustic wave filter 1006 has the balanced 
type terminal and unbalance mold terminal for connecting the head amplifier 
1007 of a balanced type, and the switch 1004 of an unbalance mold. 
[0175] Below, actuation of the communication device of the gestalt of this 
operation is explained. 

[0176] Since it is said [ the same ] of the case where it receives, the send action 
in the case of transmitting is explained. 

[0177] A sending circuit 1001 outputs the sending signal which should transmit to 
the transmitting amplifier 1002. 

[0178] The transmitting amplifier 1002 inputs and amplifies the sending signal 



outputted by the sending circuit 1001, and outputs the amplified sending signal to 
the surface acoustic wave filter 1003. 

[0179] The surface acoustic wave filter 1003 inputs and filters the sending signal 
after the magnification outputted by the transmitting amplifier 1002 from a 
balanced type terminal, and outputs the filtered sending signal from an 
unbalance mold terminal to a switch 1004. 

[0180] A switch 1004 inputs the sending signal after filtering outputted with the 
surface acoustic wave filter 1003, and carries out wireless transmission of the 
sending signal from an antenna 1005. 

[0181] The surface acoustic wave filter 1003 has the surface acoustic wave filter 
of the gestalt 1 of operation mentioned above, and the similar configuration, it 
becomes possible to secure a good balance property, and the communication 
device of the gestalt of this operation can realize a highly efficient send action. 
[0182] Of course, since it has the surface acoustic wave filter of the gestalt 1 of 
the operation which also mentioned above the surface acoustic wave filter 1006, 
and a similar configuration, the communication device of the gestalt of this 
operation can also realize highly efficient reception actuation by the same reason. 
[0183] The gestalten 1-9 of this operation were explained above at the detail. 
[0184] In addition, in the gestalt of this operation mentioned above, although the 
first IDT electrode of this invention was a piece or two pieces, it may be not only 
this but three pieces or more. 

[0185] Moreover, in the gestalt of this operation mentioned above, although the 
second IDT electrode of this invention was a piece or two pieces, it may be not 
only this but three pieces or more. 

[0186] For example, the surface acoustic wave filter of three pieces (or the first 
IDT electrode three pieces and the second IDT electrode two pieces), then the 
longitudinal-mode mold of five electrodes can be constituted [ the first IDT 
electrode ] for two pieces and the second IDT electrode. 
[0187] Moreover, the first IDT electrode of this invention had two or more 
electrode fingers with the ctenidium configuration formed by the aluminum 



containing alloy in the gestalt of this operation mentioned above. However, the 
first IDT electrode of not only this but this invention may have two or more 
electrode fingers with the ctenidium configuration formed with Cu, aluminum, Au, 
an aluminum-Cu alloy, etc. 

[0188] Moreover, the second IDT electrode of this invention had two or more 
electrode fingers with the ctenidium configuration formed by the aluminum 
containing alloy in the gestalt of this operation mentioned above. However, the 
second IDT electrode of not only this but this invention may have two or more 
electrode fingers with the ctenidium configuration formed with Cu, aluminum, Au, 
an aluminum-Cu alloy, etc. 

[0189] Of course, the electrode finger with these two or more ctenidium 
configurations may form the single electrode of a configuration with which one 
electrode finger has been arranged by turns [ each ], and two electrode fingers 
may form at a time the double electrode of the configuration arranged by turns. 
Of course, weighting, such as the so-called infanticide, so-called APOTAIZU, etc., 
may be used. 

[0190] Moreover, the dielectric thin film of this invention was constituted in the 
gestalt of this operation mentioned above using silicon nitride. However, the 
dielectric thin film of not only this but this invention may be constituted for 
example, using oxidation silicon (SiO) etc. 

[0191] Moreover, the covering dielectric thin film of this invention was constituted 
in the gestalt of this operation mentioned above using silicon nitride. However, 
the covering dielectric thin film of not only this but this invention may be 
constituted for example, using oxidation silicon (SiO) etc. 
[0192] Of course, in the gestalt of this operation mentioned above, the dielectric 
thin film and the covering dielectric thin film do not need to be constituted not 
only using this but using the same matter, although constituted using the same 
matter. For example, the dielectric thin film 205 (refer to drawing 12 (b)) is 
constituted using silicon nitride, and the covering dielectric thin film 206 (refer to 
drawing 12 (b)) may be constituted using oxidation silicon. 



[0193] Moreover, the thin film which has piezoelectric like alumimium nitride (AIN) 
or lead oxide (ZnO) may be used, and the dielectric thin film which has effective 
specific inductive capacity smaller than the effective specific inductive capacity of 
a piezo-electric substrate may be formed. 

[0194] Moreover, the piezo-electric substrate of this invention was constituted in 
the gestalt of this operation mentioned above using lithium tantalate. However, 
the substrate of not only this but this invention may be constituted using lithium 
niobate (LiNb03), a niobic acid potassium (KNb03), etc. 
[0195] Moreover, in the gestalt of this operation mentioned above, although the 
surface acoustic wave filter of this invention was a longitudinal-mode mold, it may 
be the lattice mold connected for example, not only to this but to the ladder mold 
by which two or more resonators (refer to drawing 6 (a) - (b)) were connected to 
(1) ladder mold and (2) skeleton patterns. 

[0196] Moreover, in the gestalt of this operation mentioned above, although the 
balanced type semi-conductor of this invention was the amplifier of a balanced 
type, it may be the mixer of not only this but a balanced type. 
[0197] 

[Effect of the Invention] This invention has the advantage in which a better 
balance property can be acquired in a surface acoustic wave filter so that clearly 
from the place described above. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) It is the top view of the surface acoustic wave filter of the gestalt 1 
of operation concerning this invention. 

(b) It is the A-A' sectional view of the surface acoustic wave filter of the gestalt 1 
of operation concerning this invention. 

[Drawing 2] (a) It is the explanatory view of the relation of the frequency of the 
surface acoustic wave filter of the gestalt 1 of operation and passage property 
concerning this invention. 

(b) It is the explanatory view of the relation of the frequency of the surface 
acoustic wave filter of the gestalt 1 of operation and amplitude balance property 
concerning this invention. 

(c) It is the explanatory view of the relation of the frequency of the surface 
acoustic wave filter of the gestalt 1 of operation and phase balance property 
concerning this invention. 

[Drawing 3] It is the top view of the surface acoustic wave filter which assumed 
generating of parasitic capacitance Cp1 and Cp2 of the gestalt 1 of operation 
concerning this invention. 

[Drawing 4] (a) It is the explanatory view of the relation of the frequency of a 
surface acoustic wave filter and amplitude balance property which assumed 
generating of parasitic capacitance Cp1 and Cp2 of the gestalt 1 of operation 
concerning this invention (when it is 2= 0.1 pF of parasitic capacitance 
Cp1=Cp(s)). 

(b) It is the explanatory view of the relation of the frequency of a surface acoustic 
wave filter and phase balance property which assumed generating of parasitic 
capacitance Cp1 and Cp2 of the gestalt 1 of operation concerning this invention 
(when it is 2= 0. 1 pF of parasitic capacitance Cp1 =Cp(s)). 
[Drawing 5] (a) It is the explanatory view of relation with the maximum of the 



parasitic capacitance Cp1=Cp2 and the amplitude balance property of the gestalt 

1 of operation and the minimum value concerning this invention. 

(b) It is the explanatory view of relation with the maximum of the parasitic 

capacitance Cp1=Cp2 and the phase balance property of the gestalt 1 of 

operation and the minimum value concerning this invention. 

[Drawing 6] (a) It is the top view of the resonator of the gestalt 1 of operation 

concerning this invention. 

(b) It is the A-A' sectional view of the resonator of the gestalt 1 of operation 
concerning this invention. 

[Drawing 7] It is the explanatory view of the relation of the thickness of the 
resonator of the gestalt 1 of operation and standardization capacity concerning 
this invention. 

[Drawing 8] It is the top view of the surface acoustic wave filter of the gestalt 2 of 
operation concerning this invention. 

[Drawing 9] It is the partial expanded sectional view of the surface acoustic wave 

filter of the gestalt 2 of operation concerning this invention. 

[Drawing 10] (a) It is the top view of the surface acoustic wave filter of the gestalt 

3 of operation concerning this invention. 

(b) It is the A-A' sectional view of the surface acoustic wave filter of the gestalt 3 
of operation concerning this invention. 

[Drawing 1 1] (a) It is the top view of the surface acoustic wave filter of the gestalt 

4 of operation concerning this invention. 

(b) It is the A-A' sectional view of the surface acoustic wave filter of the gestalt 4 
of operation concerning this invention. 

[Drawing 12] (a) It is the top view of the surface acoustic wave filter of the gestalt 

5 of operation concerning this invention. 

(b) It is the A-A' sectional view of the surface acoustic wave filter of the gestalt 5 
of operation concerning this invention. 

[Drawing 13] It is the top view of the surface acoustic wave filter of the gestalt 6 
of operation concerning this invention. 



[Drawing 14] It is the top view of the surface acoustic wave filter of the gestalt 7 
of operation concerning this invention. 

[Drawing 15] It is the top view of the surface acoustic wave filter of the gestalt 8 
of operation concerning this invention. 

[Drawing 16] It is the block diagram of the communication device of the gestalt 9 
of operation of this invention. 

[Drawing 17] (a) It is the top view of the conventional surface acoustic wave filter, 
(b) It is the A-A' sectional view of the conventional surface acoustic wave filter. 
[Drawing 18] (a) It is the explanatory view of the relation between the frequency 
of the conventional surface acoustic wave filter, and a passage property. 

(b) It is the explanatory view of the relation between the frequency of the 
conventional surface acoustic wave filter, and an amplitude balance property. 

(c) It is the explanatory view of the relation between the frequency of the 
conventional surface acoustic wave filter, and a phase balance property. 
[Drawing 19] It is the explanatory view of parasitic capacitance when a thin film F 
is formed between the electrodes E1 and E2 and Substrates S of the gestalt 1 of 
operation concerning this invention. 

[Drawing 20] It is the explanatory view of parasitic capacitance in case a thin film 
F is not formed between the electrodes E1 and E2 and Substrates S of the 
gestalt 1 of operation concerning this invention. 
[Description of Notations] 

200 Piezo-electric Substrate 

201 Dielectric Thin Film 
210,220,230 IDT electrode 
240,250 Reflector electrode 
261-262 Balanced type terminal 
271 Unbalance Mold Terminal 
281-282,291 Connection electrode 
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